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Sets 


Express a set in. descriptive form, set builder form, tobulor form. 


н-ни їн 


You'll Learn 


Define union, intersection and difference of two sets 


Find union of two or more sets, intersection of two or more sets difference of 
two sets. 


Define and identify disjoint and overlapping sets. 
Define a universal set and complement of a set. 
Verify different properties involving union of sets, intersection of sets, difference 
of sets and complement о) a set, e.g, AM A’ -ф. 

Represent sets through Venn diagram. 

Perform operations of union, intersection, difference and complement on two 
sets A and B when A is subset of B, B is subset of A, A and B are disjoint sets, 
А and В are overlapping sets, through Venn diagram. E 
Fb Group: NTS,ETEA,KPESED Test Preparation 


1.1 Sets 


We know that a set is “а collection of well-defined distinct objects". 
For example, r 


€» The collection of natural numbers from 1 to 10. 
€» The collection of months in a calendar year. 


Any set can be expressed by following three methods. 


(i). Descriptive form (ii). Tabular form 010. Set builder form 


In this form, instead of writing all the members of the set, such a sentence 
is written which makes inclusion of each and every member of the set 
clear. 


Fa.) Example @) Give two examples of a set in Descriptive form 


@solution | 
(). Set of first ten odd integers. 
(4). Set of vowels of English alphabets. 


In this form, members of a set are written within braces and are separated 
by commas. Here is an example of Tabular form: 


{SOR 15} 
t t t 


element | element three dots means goes on forever (infinite) 


— 


n то pu 
1 "olement" ar "memher" mean the same thing 


2) Use Tabular Form to express the sets given in 
SEI ' Example 


ОАЕ 11/3/5, 7; 9, 11, 13,15,17, 19) 


Gi). В = la, e, i, o, u} 
(€9 


In this form of a set, a general element 'x' and its characteristic property 
is mentioned which is common to all the elements of the set. 
Here is an example of set-builder form: 


The set of The:natural numbers 


IxeN|x > 2) 7 (3,4,5,6,..) 


belong to such that 


It is read as “ the set of all x' s in natural numbers, such that x is greater 
than 2". 


М f>] Example (€) Use Set builder form to express the sets given in 
Example1. 


0) А = {x I x is odd number and is less than 20}. 
Gi), B = {x I x is a vowel of English alphabets}. 


that” , 


ш Guided Practice | 
Write the following sets in 

0). Tabular form (0. Set builder form 
(iii). Set of prime numbers less than 20 
(iv). Set of days of a week. 


ЭӨ Exercise RA 
1. Write the following sets in descriptive m$; 
©. А= (1,2,3, 4, 5, 6, 7, 8, 9, 10) 
(i). B = {a, b, c, d, e, fl 
(ii). C = 12, 4, 6, 8, 10} 
(iv). D = (2, 3, 5, 7, 11, 13, 17, 19] 
2. Write the following sets in tabular form. gt! 
C). The set of first five multiples of 5. AMO 


(i). The set of natural numbers WS 10, 


(ii). The set of the names S (ед а week. 


(iv). The set of the numbers less than 10. | 
3. aes th ec in set builder form. 


ii). В oh e, i, o, и 
Gii). C = {Peshawar, Lahore, Karachi, Quetta} 
(iv). D is the set of the odd numbers. 
Find the error. Nadeem and Faiza are writing the set in tabular form. 


Nodeem Faiza 


| 
(f$ іхіхеМ,1<х<4) 


12 тн on sets M 


Sets can be combined in a number of differen: ) | 
some other sets. Here three basic operations ore - 

their properties ore discussed 

lf A and B are any two sets, then the union of se A ond set B con 
of all elements in set A or in set В and is denoted by A 8 

In set builder form. АВ = [xi xeA or reB} 


emm. If A = {1, 2, 3, B = (3, 4, 5} find AUB anid 
GSolution АВ =11,2,3113,4,5)=11,2.3,4,5) 


BUA = {3,4,5 1,2,3)= (1,2,3,4.5! 


Lo OLI (bc, d, e] and 


C 7c, d, e, f, gi then find AL (B.C 


B ФЬ, с, d, e) (с, d, е f. ? 


={a, b, chib, c, d, e, 1.9 
a ={a, b, c, d, e, f, 9 


4 form Ас xr A and 568! 


av 
A»11234, B=13,45), fed 8 = 


ЭШ)“ Aeee B-be ss a 
p snc С-іс d, e, f, g} then ўпа АВ 
solution Агх(ВечС) = lo, b, (Ы, c, d, eric, 4, e, f, g 


= (a, b, dic, d, е} 


= {с} 


ш Guided Practice 


ҚА = (1, 3, 5, 7, 9} and B = 12, 3, 5, 71, Find AUB? Find ANB? 


If A and B are two sets then their difference consists of all those elements 
of set A which are not in set B and it is denoted by A-B or А\В 


In set builder form. 
А\В e(xl xe A and x € Bl 


FS Example 2) If A =12,3,4,5,6} ond B =15,6,7,81, then 
Ё А\В= 12,3,4,5,61 -15,6,7,8) 
= {2,3,4} 
BM = {5,6,7,8} -12,3,4,5,61 
= 0,81 


4 A I үн a 
If X = lo, e, i, 0, u} ond Y = lo, b, c, d, el, then what is Y - X Жән 


бы] 


i 


zx» Exercise 


1. Find union and intersection of the following. 
@. А-11,2,3,4), B -13,4,51 
00. A={-1,-2,-3}, B-(-2,- 3, -4,-5! 
Gi). A211, 2, 3,...10}, В-11,3,5, 71 
(iv). А-11,3,5,7,11,13), B={5,6,7,8,9, 10,11) 
(v). A= Set of first 10 natural numbers 
B = set of first 5 positive even numbers 


2. If A=10,1,2,3,4,5} 


B={1,3,5} and 

С-13,4,5), then find 
%. (AUByUC ор. (ANB)AC 
(ii). Ас«ВӘС) (iv). ABAC) 


w). (ALB)ACALC) 
ү A=11,2,3,4,5,6,7,8,9, 101 опа В =12,4,6,8,10), then fnd АВ and BVA 


. If C ={a, b, c. xg 21 andD = (a, e, i, 0,u}, then find CD and D\C 


Two sets A and B are disjoint sets, if they do not have any common 
element i.e. Ас\В=‹фр 


ё Example (9) 


If A={3,4,5} and B -16,7,8), 
then show that A and B are disjoint sets 
АсВ-13,4,51/716,7,8! 
АсВ={ 1-20 
This shows that A and B are disjoint sets 


Two sets A and B are called overlapping sets if попе of them is a subset of 
the other and there is at least one element which is common to both the 
sets. 


For example, » 
if А-11,2,3,4,5) and В={4,6,8,10} 


then set А and set B are overlapping sets because 4 is a common element of 
both the sets A and B, also АФВ and BZA. 


Find whether the sets P and Q are overlapping sets or disjoint sets: 
i. P= 110, 20, 30, 40]; ii. Р = 12, 4, 6, 8, 10; ії Р = (5, О, М; 
а= 115, 25,35,45) Q-(,3578 0-15 ТАК 


(а) 


A set which consists of all the elements under con 
2 ыг problem is called universal set and is denote: 
example, if the set of positive integers is under considerat 
set of all integers will be universal set i.e 

U ={0, +1, +2, 23... 

W = {0, 1, 2, 3,..1 


: 
If U is a universal set and А is any subset of U, then the complement of set 4 
- is the set of all elements of U which are not in set A, and it is denoted bu ^ 
or A. 
In set builder form, 
A - UM e IxixeU апдхе АІ 
ist 
complement is the universal set i.e. ANUS 
d its complement is the null set. 1:2- МОХ = 
А = 11, 2, " 
= {3,4,5,6} 
Find A and В. 
H 


@ Solution | K=U\A=41,2,3,4,5,6 1,2,312 14501 
{1,2} 


and B'=U\B= 11,2,3,4,5,6 M3,4,5,617 
КЕЗЕН Р 


om 


if U={1,2,3,4,5,6,7,8,9,10,12 ), A-(2,4,6,8,10,12 
then verify the following the properties 
@. АХА =U 0) АлА-ф (77-00 -р 
00. g=Uip=U 00. (А) =A 
@$ошчоп | А = Ш\А -01,2,3,.,10,12112,4,6,8,10,121 = 11.3,5,7,9 
0. AVA'={2,4,6,8,10,13011,3,5,7,9}=11,2,3,5,6,7,8,9, 10,12} =U 


n 
v 


Hence АА =U 


(i). AMA «|2,4,6,8,10,121741,3,5,7,91- 6 
Hence ANA = ф 
Gi). U'= Л0-11,2,3,..,10,1241,2,3,..,10,121-% 
Hence’ = ф 
ом). % «Оуф 
={1,2,3,5,6,7,8,9, 10,12 1\ =(1,2,3,5,6,7,8,9, 10,12) =U 


bos А 


Hence ф = 0 
(0). (AY = МА 
-112,35,67,89,10,12 11,3579] -12,4:68.10.121- ^ 
Hence (A) =A 


1. If A={1,2,3,4,6, 12} 


E. Exercise Т 
B={3,6,9,12,18} 


then, find A\B and B\A and check whether A\B = B\A? 


2. If U={1,2,3,...20} then, find complements of the following sets. 
(0. A={2,4,6,...,20} Сі). B={1,3,5,...,19} 
(ii). C ={3,6,9,12, 15,18} (iv). D={4,8,16,20} 
. 


3. If U={4,8,12,16,20} then find О апа. 


4. If U={a, b, c, d, ef! 
А={а,, с} 


then find AUA Ae dea whether АСА =U and ANA’ 


54 c 


15,7,91 
={2,4,6,8, 10} 
then find. 
0. (ALBY бі). (Ас\Ву (i). AB 
бу). AUB’ б). Асв' (vi). BOA’ 


6. Find whether the sets Р and О are overlapping sets or disjoint sets: 


(0. А = {Natural numbers between 35 and 60} and 4 
B = (Natural numbers between 50 and 80) 

Gi). А = {Letters in the word ‘MOON’} and 
В = {Letters in the word ТАВ} 


13 Venn diagrams 


Now we shall illustrate the concept of sets with the help of Venn diagrams. 
Union, intersection, difference and complements of sets can be explained 
easily with the help of Venn diagrams. In these diagrams a set is usually 
represented by a circle and the universal set is represented by a rectangle 


E 


If U = {1,2,3,4,5,6} and A and B are any subsets of О, the draw 
Venn diagrams for AUB, A ^ B, A B and \ A, when. 
(). Aisasubset of B "4 Bis asubset of A 
Gi). AandBare disjoint sets. (iv). AandBare overlapping sets. 
Also find A and В. 
Solution | Venn diagrams of union 


(0. When Ais asubset of B. 
Let A={2,3} 
B={2,3,4,5}, then 
АОВ =(2,31012,3,4,51 
212,3,4,51 
(ii). When Bis asubset of A. 
Let A={1,2,3,4,5} 
B ={1,2,3}, then 
АВ =(1,2,3,4,514211,2,31 
EET A (Shaded area represents АВ) 


(iii). When A and B are disjoint sets. Fu 
Let A = {1,2,3} | 
В = {4,5,6}, then A | 
АОВ = {1,2,3}U14,5,61 | 
= {1,2,3,4,5,6} 


(iv). When A and B are overlapping 
sets. 
Let A = {1,2,3,4} 
В = {3,4,5,6} 
then, 
AUB = (1,2,3,41,(3,4,5,6] 
= 11,2,3,4,5,61 


n diagrams of intersection 


‚ When A is a subset of B. 
Let A = {1,2} 
В = {1,2,3,4}, then 
AB = (1,21011,2,3,4] 
= {1,2} 


n B is a subset of A. 

Let A = (12,3,4,5] 
В = {1,2,3}, then 
АсВ = (1,2,3,4,51:41,2,31 
= {1,2,3} 


Shaded area represents AUB 


When A and B ore 


disjoint sets 


Let A={1,2,3} ? 5 
B = {4,5}, then \( 4 


[ 124 
ANB = 11,2,31014,5) IN 
=i) мш 


Shaded are a ANB 


When A and B are overlapping 
sets 


Let A = {2,3,4} 
В = {3,4,5}, then | 

ANB = 12,3,4101(3,4,51 | 

= {3,4} ; 
ciegrams of ANB ond БА 


Let A = {2,3} 
B = {2,3,4,5}, then 
AM = 12,3112,3,4,5! = ọ 
В\А -12,3,4,5112,3) = 14,5] 


U | | u 
42 3 2 | 
qp 
"Shaded area A\B 
00. When B is a subset of A. 
Let А = (1,2,3,4,51, B = {1,2,3}, then 


А\В -11,2,3,4,5111,2,3) = 14,5) 
RIA = {1.2.31111.2.3,4,5) = 11 


Shaded area ANB 


Shaded area AB Shaded area В\А 


Gii). When A and B are disjoint sets. 
Let А-11,2,31,8 = (4,5,6), then 
АВ = (1,2,344,5,6) = {1,2,3}, BVA = 14,5,6411,2,3) = (4,5,6) 


Shaded area А\В Shaded area В\А 
(iv). When A and B are overlapping sets. 
Let А = {2,3,4}, В = {3,4,5}, then A\B = {2,3,4}\{3,4,5} = {2} 
В\А = {3,4,5}\{2,3,4} = {5} 


Shaded area A\B Shaded area B\A 
п di igrams of A and. B 


Let A = {1,2,3,4}and B = {3,4,5} 


Ve 


hen 
A’ = UMA = 11,2,3,4,5,6111,2,3,4] = (5,6) 
and 
В' = U\B = (1,2,3,4,5,613,4,5] = {1,2,6} ч 
а m 


эв 


N 


= 


\ 


Shaded area A’={5,6} Shaded area B’={1,2,6} 


kx Exercise 


. If U=(1,2,3,4,....,10}, then find AUB and ANB in each of the following 


cases and draw their Venn diagrams. 

@. А = {2,3,4}, В = {1,2,3,4,5} 

(i). A = {2,4,6,8,10), В = {6,8} 

(іі), A = (1,3,5,7,9), B = {2,3,5,7} 

(iv), A = {1,5,6}, B = {2,4,7} 

f U = {a,b,c,d,e,f}, then find А, B', A\B and BM in the following 
questions, also draw their Venn diagrams. 

©. A = {a,b}, В = {a,b,c} (i). А = {d,e,f}, B = (еў 

(i). A = {b,c,d}, В = (ce) iv). А = {a,b}, В = {c,d,e} 


= 1 ) 


. Read the following statements carefully and write 'T' in front of true 


statement and 'F’ in front of false statement. 

() А collection of well-defined and distinct objects is called a set. (ЕЕ) 
(i) In descriptive form members of a set are written within braces. С) 
Gi) If ANB = « then set A and set B are called overlapping sets. ЖЕ) 
(iv) Difference of two sets A-B consists of all those elements ДШ) 


set A which are not in B. E 


б) U-A is called complement of А. 
16 


2. Fill in the blanks. 
0 АСА = 
00 Ф - 
Gi АсА = 
(v) (AY = 


3. Colour the correct answer. 
(0 AUB = 
кї lxxeA and xeB} 
B (ххеА and x¢B} 
Gi) А-В = 
E {х\хєА and хеВ) 
E (ххєА and x¢B} 
Gi B-A = 
bxixeA and xeB} 
(хе А and x¢B} 


бу) (АУ = 
“у i29 
0) AVA'= 
mu mo 
ім) ANA’ = 
a mo 
(vii) U'= 
"Uu із 9 


(viii) Ф- 


00 If A and B are disjoint sets then ANB = 


15 ІххеА or хеВ) 
тї bixeA and хеВ) 


17 ІххеА or хеВ) 
EL {xxgA and хеВ) 


13 (хеА ог хєВ) 
ті lxxeB and xgA} 


GA Ft A’ 
GA eA 
BA гі А 
GUA FL UB 
uu Fi UA 


(50 If ANB = q then A and B are 


© Overlapping sets 73. Disjoint sets 
F3 Equal sets Е? None of these 
00 If A= {1,2,3),B = {3,4,5} then AGB = 
EB (23) "n {1,3} 13 {3} ET {1,2,3,4,5} 


&. If A = {1,2,4,6}, B = {1,2,3,....,10}, then find 
© АВ 00 АсВ 
5. If A = {0,1,2,3,4}, B = {2,4,6}, then find 


O AB @ BA 
6. If U = {a,b,c,d,e,f}, A = {a,c,e} and B = {b,d,f}, then find 
(0) А! бй B' бий (АОВ) 
00 (ААВ) (0 АВ’ ий АВ’ 
7. If U = {1,2,3,4,5,6}, A = {2,3,4} then show that АСА” = U and 
| Ас\А'=ф. 


| 8. | Aisthe set of factors of 15, 
| B is the set of prime numbers less than 10, 
C is the set of even numbers less than 9, 
then what is (AUB)UC? 
9. If U = {a,b,c,d,e,f}, A = {a,b,c} and B = {c,d,e} then draw Venn 


diagrams of 
Q A’ ө в ай АВ 
бм) ANB G) АВ о) ВА 


10. Find whether the sets P and Q are overlapping sets or disjoint sets: 
@ P= {x : xis a factor of 24}; 

= [x : x is a factor of 33}; 

= {x : x is a multiple of 7 between 1 and 50); 

= {x : x is a multiple of 11 between 1 and 50}; 


Gi) 


Op O 


zm Glossary Lud ыы 

» Set: "A Collection of well-defined distinct objects" is called a set. 

» Descriptive form: In this form instead of writing all the members of the set, 
sentence is written which makes each and every member of the set clear. 

» Set-builder form: In this form a general element is denoted by a variable ^ and c 
characteristic property is mentioned which is common to all the elements of the set, 

» Tabular form: In this form we list all the members of a set. 

» Union of two sets: If A and B are any two sets then their union consists of all the 
elements in set A or in set B, and it is denoted by ALB. 

» Intersection of two sets: If A and B are any two sets then their intersection consist 
of all those elements which are common to both А andB, and it is denoted by ANB. 

» Difference of two sets: If A and B are any two sets, then their difference consists o 
all those elements of set A which are not in set B, and it is denoted by A \ B an 
vice versa. 

» Disjoint sets: Two sets A and B are said to be disjoint sets, if their intersection is 
null set i.e. ANB=9. 

» Overlapping set: Two sets A and B are said to be overlapping sets if none, of then 
is the subset of the other and there is at-least one element which is common Ч 
both set A and set B. 

» Universal set: A set which consists of all the elements under consideration in 6 
particular problem is called the universal set, and it is denoted by capital U. 

» Complement of a set: The complement of a set A, denoted by A'is the set of аі 
ы ofthe universal set U that are not elements of A. і.е. А'=0-А. 

е universal set is represented by a rectangle. 


oma 


Shade the Venn diagra 
Uo Aer a ms | 
i Shade А-В” ij Shade (АсВУ  üi Shade ЭТЭ”: 
N 
; 


СОТЫ СО) 


“шу, Rational Numbers 


You'll Learn 


= Definition of rational numbers. 

E d Representation of rational numbers on a number line. 

1 Addition of two or more rational numbers. 

Яс Subtraction of rational numbers from another. gt! 

me Additive inverse of a rational number. 199 

= Multiplication of two or more rational "далд 

>= Division of a rational number UNE Жа; 

Q Multiplicative inverse AA іоба! 
ч 


= nr о mber. 


commutative property of rational numbers with respect to addition 
Өү 


1 Verification of associative property of rational numbers with respect to addition and 
n en 


ional number. 


qe Verification of distributive property of rational numbers with respect to multiplication 
over addition/subtraction. 


ҸӘ Comparison of two rational numbers. 


9 Arrangement of rational numbers іп ascending or descending order. 


мэл 105 Important 


Take a thermometer that can measure room temperature 


and start your AC or heater in a room. Record the readings 
in a chart after every minute in your room. You will see 
definitely some readings that will not be integers but will 
lie in between the integers. What are these numbers? 


10864202468 
935311357 


Did you know? 
Beautiful Number Relationships 
1352 Т 
1752 1'+ 72+ 5 
518=5'+17+# | 
598-5-9Ф-8 


(2.2.1 \ Definition Rational Numbers 


The set of all numbers of the form F, where p and q are integers and 
q #0, is called the set Р rational numbers. 


For example, 9,0, me San P are rational numbers. 


The set of natural numbers 
N-11,2,3,..). 


The set of whole numbers 


М = 10, 1, 2,3,1. — © 

The set of integers 
4846. з,2.1,0,1,2.3... -(б) | 
wu 5 


тш of rational numbers. Q: —— — — — — ————— 


ouo айба: аде fractions and decimals os well as natural 
numbers, whole numbers, andintegers. - d 


> 


rs 


Rotional Numbe 


Natural Numbers 11, 2, 3,.... 

Whole Numbers {0, 1, 2, 3,...) 

Integers [5s 2/21/0902, 
numbers expressed in the 
form P. , where p and q 


Integers 


Whole 
Numbers 


Natural 


Rational Numbers 


Numbers 
are integers and q # 0. 


(2. 12v. Representation of rational numbers on 
^ AA a number line 


Likewise integers we can also represent rational numbers on number 
line. The number line consists of negative numbers on its left, zero in 
the middle, and positive numbers on its right. The following figure 
shows some rational numbers on the number line. 


Negative rational numbers Positive rational numbers 
zero 


To graph a set of numbers means to draw, or plot, the points named by those 
numbers on a number line. The number that corresponds to a point оп 0 
number line is called the coordinate of that point. 


AEN, Name the coordinates of the points graphed 
on the number line. 


Dra -3 -284 02472 43 ДЫ 
The dots indicate each point on the graph. 
The coordinates are {-4, 3, -2, 1, 2}. 


The bold arrows mean that the 
direction. 


graph continues indefinitely in that 


ш Guided Practice 


Name the coordinates of the points graphed on each number line. 


-4 -<3-2-1 0:1 2 3456 


| Gii). {integers less than —3 or greater than or equal to 5} 


-5 4 3 2-10 1 2 345 6 


Graph each set of numbers. 
i 1-4,-2,1,5,7) ii. (-2.8, –1.5, 0.2, 3.4,} 


їй. ШӘ. i iv. {integers less than or equal to -4) 


1. Read the following statements carefully and write 'T' in front of true 


statement and 'F' in front of false statement. 
Any integer can be expressed in the form of $ where д #0. 

(0) Zero is not a rational number 

GID All integers are rational numbers 


(м) Rational numbers mau be positive or negative. 


0000 


02 In any rational number cP. q may be zero. 


4” 
2. Show the following rational numbers on a number line. 
ЖІ eset 55: 2:45: 
V yep rias 
7 23523 
00 2 2 2 2 2-, 


22 Operations on Rational Numbers 


We have learnt the addition, subtractions and multiplication of two or 
'more integers and fractions in the previous classes. On similar pattern we 
proceed for rational numbers. 


MS Find each sum. 


@ -114 CD t 


-11+(-7)=—(|-11| + |-7 |) Both numbers are 


sum 
=-(11+7) negate, sn e 


--18 


— 2 m ЕЕ” 


=} (2-2) Since the number with the greater 


absolute value is the sum is positive 


Every positive rational number can be paired with a 
negative rational number. These pairs are called 
opposites. 


== шэн 

-4 is 4. гга] of 5 is -5. 

ы 

pt tt Ht ttt Ht) 00 4 
ББ7-3 =6 2шю 3-2 3 аз ‘ 

Anumber anc 5 opposite аге additive inverses of eech other. 

2 When we add two opposites, the sum is always 0. 


| mmm, pm c r- | 
< 2237 Additive Inverse Property 


The sum of a number and its additive inverse is 0. 


Words 
Symbols: | For every number a, а + (-a) = 0. 
E Guided Practice 
What is the additive inverse of i. —7 


BE 


Evaluate a-b if a = 9% ond b=52. 


"les рв -52 Replace a with 9-1 and b with p? 
bob 6 6 у 
55 32 
Жо. Write the mixed numbers as improper fractions. 
23 
"ET Subtract the numerators. 


-з2 Simplified 


o Sm 22) 
. Solve. 
0) 1*8 Gi) 3142 (ii) ЭГ vasi 


(v) Find the additive inverse of 1 3 ai 
(vi) Find the additive inverse of -10. gai 
(vii) Find the sum of 41 5 p 


(viii) Evaluate x and y = ва. 


8 
tall in September. How much did he grow during the summer? 


ja 621 inches tall at the end of school in June. He was 637 
inches 


Najam and Nazia are subtracting fractions. 


wiry 
cnt. 


ojlo 
USA 


|е 
ыы” 


To multiply rational numbers, multiply the 
numerators and multiply the denominators. 


ice aC 
d#0 
Бх ue px d: where b, 


fx) Example 5) ШЕ тх 1 . Write the product іп simplest form. 
4 


1 PM Divide á and 6 by their HCF, 2, 


х 1 Multiply the nümerators and 
7x3 . multiply the denominators. 


2 
^21 Simplified 


зарлаа s 
SEM Find 15 x 25 ‚ Write the product in simplest form. 


E tos 
R 1— оз — Ш 05-2. 
епоте 55 тігте22 <2- 


2221 
15х22- 


Cancel 5 with 5. 


= а 


са 


Since multiplication and division are inverse operations, the 
rule for finding the sign of the quotient of two integers is 
similar to the rule for finding the sign of a product of two 
integers. 


For any rational number E, pa * 0, 1 is its reciprocal, 


e.g. reciprocal of i is 3. 


е Remember 
(i) Reciprocal of a rational number is its multiplicative inverse. 
The product of rational number and its reciprocal is "/". 

(ii) Rational number of the type P? has no reciprocal, because 5 is 
undefined (do not exist). 


F- Exampie 7) Find the multiplicative inverse of each number. 


1 
(0) -3 Cii). 26 
3( 8 24 211 write as ап improper fraction 
ЕЛЕСІ S 
Th duct is 1 Bn The product is 1 
e pro es D Е : 5 11 
The multiplicative Еи The multiplicative inverse 
or reciprocal of "s is ~3° Or reciprocal of 21 is 5. 


To divide by a fraction, multiply by its multiplicative 


inverse. 
5) 82222: 

т-ж-эүХт b,c,d#0 
un] Б сае Ns 


Write the quotient in simplest form 


со 
2 
5 
а. 
о|– 
oju 


= Guided Practice Бий 


Find each quotient. Write in simplest form. 


1. Find the additive and multiplicative inverses of the following. 


1 4 
-5 ( -24 (ш) 15 
105 5 
200 7 
2. Solve the following: 
2. 7 2 5 „4 
3 x 8 ww (5) x (-7) (iii) 23 x35 
-зух(3- E В =), 3 
caf) 2. v) 8-4 
10 35.1 14 
2 сэ (9) vii). 1g 56 (i) 30, = 


31 heen o 


The order in which you add or multiply rational numbers 
does not change their sum or product. 


c ; а с 
Symt For any two rational numbers Б and —, 
Т ЖИН ЧУҢ. T: : 
i —+— = — +~ ltis called the commutative property 
bead ud b 
of rational addition. 


4,5 Exi lis called th | 
Б d d b t is called the commutative property 


fe Exampie 10) Verify 2 х E - = x 2. 


-4 
@Solution| LHS = iy 


Hence, 2х 2 - + 


Words: Тһе way you group three or more rational numbers when 
adding or multiplying does not change their sum or 
product. 


: C BL 
Symbols. For any two rational numbers — , — and ‘hae 


ure 
i. 4.5.4) (2), = tis called the 
ьа f) b a) 1 


associative property of rational numbers w.r.t. addition. 


ii, 2 x (5 х 4) - (4 х <) xÉ. It is called the associative 
b. 54-4 b dj f 


property of rational numbers w.r.t. multiplication. 


х (Sx +аха\„[1ха+2=3 "E: 
2 20 8 5 


3, (15+ 16) 4*6), 4 
2 | 20 ) | 8 1%5 
1,31 10,4 
21207875 


1x10+31x1 _ 10х5+4х8 
20 


40 
(242) - (2332) 
20 40 


4.2 
20 40 
аа 
20 20 


1 4x2" 1x 

== 6 = х 

Seok? 3x5 

14581442 Rational numbers satisfy 

3 ДБ) 4 m fon 
pp commutative property 

1х8 _ 4x2 “wart addition. 

3х35: 15597. 


and— the following hold. 


4, (5 хе 

b Ad f 

This is called the distributive property of rational numbers of 
multiplication over addition. 


a e 
T au 
v i 

This is the distributive property of rational numbers of 
multiplication over subtraction. 


22 Mathematics Grade VII Unit 2 Rational Numbers] ^ 


Solution 


Inam and Zohra are checking the following problem. 


Ly GU i 
2-18. 4^ 2-84 2 4 
© кде йе „дл „з. L(1-3-142-1,8 
2 XB x2 48083 А 2 8 4) 2, 87 
a. (1-3)-181-143 1..7х2-3х1.1х77 158 
QS 4) 2 i 29"4 2 4 2x8 2x4 
а eo 2х3 UN 71.3 1.,14-3 7 3 
2 8 busto 4 2 - 4 16 
urge 7 S и айка ыы УЛЫ эх 
Di. в 1% '8 nimc ^ 
alo DLS? 1х11 7-6 
2 8 16 AA 5 
1x1 7-6 
Uy 11 1 
2x8 16 es 
5 8 8 
Ш.Д. 
18716 As LHS # RHS 
As LHS = RHS Hence, 
12103171. 522 ce | ТЕА, 1.7 
Hence, 1 (2-3)- 742. 1,2 el (2-2 Hor 0H 
2 19 44)42. 8.2 4&2 48 4) 2 а 2 8 


Who is correct? 


227 ACTIVITY 


Buy 12 bananos, give 3 of it to your sister and then 3 of the 


remaining to your youngest brother. How many bananas are left wit 


^y [= Ехотр!е 14) Use the Distributive Property to find 


each product. 


0). 15x99 
15х99 = 15 (100 - 1) Think: 99 = 100 – 1 
= 15 (100) – 15 (1) Distributive Property 
= 1500 - 15 Multiply 4 
- 1485 Subtract 
5 1 
Cii). = 
ii 35 5 
1 
з5(2т)- 5*2) Think: 27 = 2+ 2 
= 35(2) + (1) Distributive Property 
27047 Multiply 
= 77 Add 


ту Exercise [2.4 | 


1. Name the property used in each of the following and also verify them. 


Нэгэ 


өвөр ӨВӨӨ 
„э-эк dj 
(м) 14(2x3)-Gx2\x2 
w 3«(143- 434358 
2. Find each sum or difference. Write in simplest form. 
o fm 0 -214жа5у 00 12-43 +0 
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a г БЭР " q 
«2 |22107 Comparison of ional numbers 


Ё 


у. 1 T 
Т С) For comparing any two rational numbers, we use the symbols “=” 
| 


| (equal to) “>” (greater than) “<” (less than). 
z | Rules for comparison of two rational numbers 
| | To compare any two rational numbers the following rules must be followed, 
Make the denominators of both the given rational numbers the same 
by taking L.C.M. 
2. Then compare according to numerators, the greater the numerator the 
greater will be the rational number and vice versa. 


[с [кете 15) Compare $ and 2. 


V Solution Since L.C.M of 5 and 6 is 30. Therefore we can write 


3 ond 5 as 3х6 and 955 


b ыб 6x5 


Which one is greater of the two rational numbers 24 5 


_Which о 23 and —. 
€ Solution. L.C.M of 9 and 6 is 18 We can write 9 


z -5 4x2 
— and 22 os 5x3 
9 6 9 and" 2259 


е бат Arrangement of rational numbers in 
1 “ascending or descending order 
Rational numbers can be arronged in ascending or descending 


order by making the denominators the same as illustrated by the 
following examples 


SEES) 


| Arrange the following rational numbers in ascending order 


Boo. 1 
5'15 32' 770° 
2 


6 Solution 3,2,31, 27,7 


Therefore, 
3 "Ow anao 35 6,2х2,-7х15-27х3 7 x 30 


Ne 


5715 2' 10 “5х6 15х2 2x15 10x3 1x30 
_ 18, 4 -105-81, 210 


730 30 30 30' 30 
Writing the numerators in the ascending order: 


-105.-81 4 18 210 


30 30 30 30 30 


277,227) 2 ж 3,7 is the required ascending order. 
i | 5 
манасан Aenda ми Heit 2 Rational Numbers сы 


E Arrange the following rational numbers 


in descending order. D Z, 2 2 
-7 2 
@ Solution D 3910 5 


L.C.M of 30, 15, 10, 5 is 30 
19 8-722 98597 8х2 -7х3, 2x6, 19 16 -21,12 


30 15 10 5^ 30 15x2 10x3 5x6 30 30 30 30 

19- 1612-Ж 

Arrange the numerators in descending order: 30” 30: 30” 30 
19 82-7, 


30 15 5 10 is the required маан order. 


Arrange the numerators in descending order: — 9 ,.8., 2, ED 


3 15 5 10 
ree Exercise 25 


1. Compare the following rational numbers by using <, > or = 


295. gy 22/3 mea 
74:21 5-5 1.25 
5 10 ( 68 
е (v) ETA 
6 12 7 15 
2. Arrange the piam rational numbers in descending order. 
3 7: 
ч p MEME 
3. Arrange the эЧ rational numbers in ascending order 
5 7 


37.32» "9957515 


Bee? REVIEW EXERCISE | 
1. Fill in the blanks 


() Тһе additive inverse of 21 is 
2 


(i) All integers are 
(i) O has 
(iv) 


numbers. 
reciprocal. 


is the reciprocal of itself. 
2. Choose the correct answer. 


| SENE 4 
(i) What is — divi =? 
i ашыры ivided bu 15? 


[o] 5 n 3 i oed 


Gi) The multiplicative inverse of 1 -j son 


Bá 3 p a-i Fi o 


(i) Find 1З rite it in simplest form. 
0 
eS 5 8 3 
We "4 20 Bao 


(iv) For any three rational numbers 2. n a and © we have 


51 ы - W . This shows which property? 


© Associative property w.r.t. multiplication 
13 Distributive property of multiplication over subtraction. 
їз Distributive property of addition over multiplication. 
EL Associative property w.r.t. addition. 

3. Solve the following. 


6 3.2 
pr 7 ^38 


42 ШЕН 


6 x 
[0] FE Gi) 43-41 Gi) 45” 


ES 


Arrange the following rational numbers in the ascending and 


descending order 
Eu ES 

5 40.7 1 11 
Evaluate each expression if х= 15” у= 2 15 and z = 15 : 


x+y z+y 
2-Х y-x 
салж Glossary nai | 
Rational number: A number of the form Б ‚ а + О where p апа д оге 


integers is called rational number. 


Additive inverse: If a is any rational number such that a + (-a) =(-a)+a= 
O then —a is called the additive inverse of a. 


Multiplicative inverse: If a is any rational number such thataxt=1xa 


1, then— 1 is called the multiplicative inverse ч“ a. 


ж сын property y w.r.t. additior 1-р апд-4 are any two rational 
n 


is called the UNIS property of rational 


numbers, then 2 ка, 
ыға “4 b 
numbers w.r.t. addition. 
Commutative eee wort Yale ication 2. b and S 4 оге апу two rational 
numbers, then © 

then + 4” т ^ + is called the commutative property of rational 


numbers w.r.t. multiplication. 


Distributive property Е d and + are any three rational numbers, then 


а.с £i ee 
E (+) юэ x d +P кт is called the distributive property of 


rational numbers. 


Ar 


Munamiimnad All 031017790077 
/ Unit 


.. .— Convert decimals to rational numbers 


. Define terminating decimals as decimals having a finite number of digits after 
the decimal point 


> Define recurring decimals as non-terminating decimals in which a single digit or 


a block of digits repeats itself infinite number of times after the decimal point 


ЕР -0.285714285714285714 | 


| > Use the following rule to find whether a given rational number is terminating 
or not. 
© Rule; If the denominator of a rational number in the standard form has no 
prime factor other than 2, 5 or 2 and 5, then and only then the rational 
number is a terminating decimal. 


.. ? Express а given rational number as a decimal and indicate whether it is 
terminating or recurring. 


27 Get an approximate value of a number, called rounding off, to a desired number 
of decimol places. 


ЕДІ It's Important 


5 5 РЧР 
f How | Decimals are classified E | 


When Numbers are expressed in decimal form, the division нэн p either 
be terminating or will be non-terminating. ШЕ ы “- i Ee 
further have two kinds, one is recurring or repeating 14: ап ү 2 eris 
non-repeating or non-recurring decimals. The numbers of the two kinds that 
are terminating and recurring are called rational numbers.. 


Decimals 


Non-Reapeating 
(Irrational) 
3.1. Terminating and non Terminating Decimals 
Terminating decimals are decimals having а finite number of digits after the 


decimals. e.g.7.5, the last digit is 5. Otherwise the decimals are called non- 
terminating. Any fraction 


whereb +0, canbe written 
as a decimal by dividing 


the numerator by the Маш 

denominator. Thedivision 

ends, or terminates, when that 

the remainder is zero, the Gomes 

decimal is a terminating 

decimal. to 41 end, 
мээм 7 


л Write 3 = as decimals. 
Solution | Mon 0.375 We can add zeros 
— 8) 3.000 to the end of a 


—24 decimal. 


x UNE 
0 
Tidbit 


За proper fraction. 


0.375 is a terminating decimal. 8 


sm Write 16 3 as decimals. 


7] 16.000 


1% is an improper fraction. 


As the division goes on without getting zero as remainder, therefore 2.285... is. 


a non-terminating decimals. 


Tidbit 
Improper fraction can be written as mixed numbers. k 


Recurring decimals 


Recurring decimals are non-terminating decimals im which a es or 
a block of digits repeats itself infinite number of times after the decimal 


ріл 2 = 0.285714285714285714... 
7 


omm Convert жез in the recurring decimals. 


The number 
1.655 6 repeats 
3) 5 


=] 
20 
-18 
20 The remainder after 
-18 each step is 2 + 
20 
-18 
ae 


So, 5. =1.6666666666.. 
This decimal is a repeating or recurring decimal. 


We can use bar notation to indicate that the 6 repeats forever. 
The digit 6 repeats, so place a bar over the 6. 
Thus 1.6666666666 = 1.6, 


The period of a repeating decimal is the digit or digits that repeat. 
So, the period of 1.6 is 6. 


47 
vm ams. a = — Mathematics Grade VII (на 3 occivAS L7 


{> }Example (б Convert the = іп decimal fraction 


@sSolution 0428571. 
7 ) 3.0000 


Tidbit 
Be careful, not to add 


or rem: 


e zeros from 
a written number 


701 $ 7.1 


428571 will remain repeating again and again. 
Hence it is a non-terminating recurring decimal. 


WGuided Practice 
Convert the following rational numbers into decimals and separate 

recurring and non-recurring decimals. 

54 69 

11 17 


Ss) Write the periods of the following numbers. 


(0. 0.13131313.... 
Gi). 16.855555... 
(іі). 19.1724724.... 


67 
23 


L ii. iii. 


қ 3 DECIMALS 
| Mathematics Grade VIL Unit 3 DECIMA a 


and in the numerator separately, If 


Fact the number in the denominator 
actorize ly 2, 5, or 2 and 5 are left the 


in the denominator (after simplification) on 
decimal will be terminating. 


[i 


Using the rule, without a long divi 
terminating decimals from the following. 


sion separate the terminating and non- 


A39 35 т 63 іл 30 
[0] m (0 ЯВ (10. 8 (iv). 18 
Solutions 39 
9) 26 
3x3 3 
13502 2 


As in the denominator we have only 2 (after cancellation), therefore it is а 
terminating decimal. 
qp, 35. 
15 
IKS 7 
3x5 3 


As in the denominator we do not have only 2 or 5, therefore it is 
non-terminating decimal. 


Ол 


in, 63. 
8 
7х3х3 
Ө. РР) : 
5 in the denominati E. 
decimal. зет therefore it is a terminating 
(v. 30. 
v). 18 
2552.5 
As in the d ELERE 
in the denominati 
2 or we have 3 therefore it is non-terminating. 


BIAS азу. Mathematics Grade V Unit 3 DEAT 


> Exercise ERM 


1. Convert the following decimals into fractions and also simplify where ever 
possible 
(i) 0.45 00 0.774 (1) 7.2 (iv) 1.5771 (№ 192.14 
2. Which of the following rational numbers are non-terminating and recurring 


decimals. (Divide up to five decimal places). 


5 9 16 57 342 
[0] 3 00 7 (iii) 6 (iv) 13 (м) 169 


А227 X 135 
(i) 3 00 72 Gi) 9 
^, Which of the following are terminating/ 
non-terminating decimals (without using BUT | GUESS DECIMALS 
division method). HAVE A POINT 
21 5 ux 2 fe) 6 
[0] 6 Gi) 16 (ш) 26 (v) 10 (м) 20 


321 Conversion of decimals to Rotational Numbers 


Terminating decimals are rational numbers because they can be written as a 
fraction with a denominator of 10,100,1000, and so on. 


ФЕ) Write each decimal as a fraction ог mixed number 
in simplest form. 


(о). 0.48 
48 

0.48 = 106 
m. 

25 


і... тээ 


bU: ) Write 0.8 as fraction in simplest form. 
М 


N = 0.888... 
Let N represent the number 


10N = 10 (0.888...) 


Multiply each side by 10 


10N = 8.888 because one digit repeats 


Subtract N from10N to eliminate the repeating part, 0.888... 


10N - 8.888... 
-N = .888 

9N-8 

9м _8 
= гіз Divide each side bu 9 

8 

N 9 

8 

Therefore, 0.8 = 9 

Guided Practice 
Write each decimal as a fraction in simplest form: 
03 ii, 072 


— _ 


qu to round off decimals 


There are very simple rules of rounding to a desired number of decimal 
places. Following are the few guiding principles for rounding off. 


() Locate and underline the digit of decimal place which | 
needs to be rounded off. 

бі) Consider the digit to the right of the underlined digit. 

(ii) If this digit is 5 or more than 5 i.e. 6, 7, 8, 9 then increase 
the underlined digit by “1” for example 16.45 can be 
rounded up to 16.5. 

(v) If this digit is less than 5 i.e. 4, 3, 2 1 or O then keep the underlined digit 
unchanged as in 3.81. So it becomes 3.8. 


Round off to the nearest tenth. 


11211 (0. 72.36 (i). 72.84 
(). 72.36 

As the digit to the right of the underlined tenth digit is 6 (more than 5) 
therefore we add 1 to the underlined digit. So the number becomes 72.4. 

00. 72.84 

As the digit to the right of the underlined tenth digit is 4 (less than 5) 
therefore we add nothing to the underlined digit. So the number becomes 
72.8. 


Hundredths 


Round off to the nearest hundredth. 
@. 714.542 (0. 714.545 


«Бекі» | (). 714.542 


As the hundredth digit is 4 and to its right is 2 which is less than 5 so we 

add nothing to the underlined digit. After rounding off we have 71 4.54. 
00, 714.545 

As the digit to the right of the underlined hundredth digit is 5 therefore 


we add 1 to the underlined digit. So the number becomes 714.55. 
| Mathamatier Fenda МИ Цай 3 NECIMALS 52 


Bm Round off to the nearest thousandth 


(0. 8.2342 (i). 8.2437 
Solutions] 
(). 8.2342 
As the digit to the right of the underlined thousandth digit is 2 (less than 5) 
therefore we add nothing to the underlined digit. So the number becomes 
8234 (i) 8.2437 


As the digit to the right of the underlined thousandth digit is 7 (greater 
than 5) therefore we add 1 to the underlined digit. So the number becomes 


8.244 
mo Exercise [3.2 | 


1. Round off the following numbers up to the decimal values mentioned for 
each question 


(0 5.277 (to the nearest hundredth) 

(i) 262.5332 (to the nearest thousandth) 
(ii) 1.35 (to the nearest tenth). 

(iv) 0.223 (to the nearest hundredth). 

(v) 0.917 (to the nearest hundredth). 

(vi) 72.1688 (to the nearest thousandth). 
(vii) 6.66 (to the nearest tenth). 

(vill) 53.64 (to the nearest tenth). 


ШЕ REVIEW EXERCISE Æ) 


1. Colour the correct answer: 


i. The ratio between the circumference Of a circle and its radius is a 


© Terminating decimal ҮЛ Non-terminating recurring decimal 


ІЗ Non-terminating decimal Fl Terminating-recurring decimal 


= mame Mathematics Grade Vil Unit 3 ОЕОМА 1-7 


1. 5.36, after rounding off to nearest tenth will become 

ГІ 5.37 ІЛ 546 G54 ГІ 5.47 
ili, 0.2727 when round off to thousandth becomes 

ІІ 0.2728 13 0273 0.282 ГІ 0.3000 
lv. If the rod is cut as shown, how many inches long will each piece be? 

0 0.625 f. ІЛ 1.875 ft. 

5.2 ft. ri 7.5 ft 

1 


v. Which decimal is equivalent to — ? 
100 


© 0.001 13 001 H 01 Fi -0.1 


2. Convert the following decimals into rational numbers and simplify. 

(i) 0.63 (i) 4.26 (i) 148.47 

3. Using long division, separate the terminating and non-terminatin 

9 9 Р 9 9 

decimals. (divide up to 5 decimal places) 

25 155 185 69 92 

(0) 35 00 37 (ii) 111 (iv) 20 (м) 21 

4, Without division, using the rule separate the terminating and 
terminating decimals. 

47 104 84 27 (87, 

9) "40 Gi) 36 00105 (iv) 93 () 21 

5. Divide the following fractions and determine the terminating and non- 

terminating recurring decimal. (carry out division up to 5 decimal places) 

3 1 2. 2 ЖЕ 

07 0) 57 00 56 ( 7 G 37 


6. Round off the following to the desired decimal place as mentioned against 


each question. 
(i) 5.72 (to the neorest tenth) 
(4) 0.092 (to the nearest hundredth) 
110) 4.79 (to the nearest tenth) 
(iv) 13.9345 (to the nearest thousandth) 


-———!IX—À— — ———— 
(0 Complete the given chart. 
(i) Complete the given chart for the following fractions. 
2/5, 315, 4/5, 5/5, 6/5, 7/5, 8/5, 9/5, 11/5,12/5, 13/5, 14/5, 15/5, 16/5 


EEE Glossary ке ae 


Rational number: A decimal which can be converted to the form E such 
that p, q, € a.c andq#0. g 


¥ 


Rounding off: A process to get an approximate value to the desired level. 
Terminating decimal: When a numerator is divided by some 


denominator and the quotient has finite digits after decimal, it is called a 
terminating decimal. 


* 


» Non-terminating decimal: A numerator when divided by ° 
denominator and the quotient has infinite digits the decimal is called 
non-terminating decimal. 


* 


Non-terminating recurring decimal: A non-terminating decimal is 0 
decimal in which a digit or set of digits keeps on repeating. 


ACTIVITY 


2 
5 
9 
8 
v 
£ 
= 
v 
8 
К 
с. 
Е 
5 
o 


Exponents 


ES e 


Identify base, exponent and value 
Use rational numbers to deduce laws of exponents 
Product low 

© When bases are same but exponents are different: 


a™x an = атт 
© When bases are different but exponents are same: 


amx a" = (ab)" 
. Quotient low: 


O When bases are same but exponents are different: 
ат а" = атт 
© When bases are different but exponents are same: 


a^ «b^ 48 


^ Power law:(a™)"=a™ 

1 For zero exponent:0°=1 л 

m Гог exponent os negative integer: 07" EA 

„ч Demonstrate the concept of power of integer that is (—a)" when n is even or 
odd integer. 

Apply laws of exponents to evaluate expressions. 


Exponents 
(5)(5)(5) = 5? 


Mathematics Grade VII Unit 4 Exponents 


Сот cou 


Very large quantities like planetary masses and very small distances 
like atomic size are very difficult to understand and compare without 
the use of exponents, 

Mass of the sun: 1.989 x 10” kg 


Population Increase 


If we have one person and they have 4 children, and then each of these 
children have 4 children, and so on, we get the following Exponential 


Population Growth. 


Generation | Qua | 2 | 3|4 
Children 1 | 4 | 16 | 64 | 216 


Teraa 


Powers 


Population Tree 


|. How many children in generation 5? 
ll. How many children in generation 8? 
11, How many children in generation n? 


— | Mahemeree Grade Vi Unit 4 Exponent __ ___ -- 


41 Exponents/indices 


When a number is repeatedly multiplied by itself, we get power of that 
number. For example, if 2 is multiplied bu itself 5 times, then we write; 


exponent a 5 factors 
е 


25 = 2.2.2.2. 2 ог32 
base—1 


zum How many children will be there in generation 5? 


6 Solution | (25) =2°?= 2" = 1024 


[ Example (@ Evaluate the powers 


0.2 С й. -2 


(Solution | 
(). 2= 2x2x2x2x2x2 Use 2 as a factor 6 times, 
= 64 Multiply. 


00. C2Y --2х-2х-2х-2-416 
(iii). 22^ = (2x2x2x2)=-16 


(-2)' and -2° entirely have different values i.e. +16 and -16 


Evaluate each expression. 
i. 92 i. 44 


й. 10° ^ iv 45? v. 2-7)? 


ШШЕ 59 Ss МЫЙ аааз снае V i 6 Eo 4 


Laws of exponents/indices 


(wu ит 


(i). Product of powers Gi). Power of a product 
Product of powers 


Look for a pattern in the examples below. 


3 3 factors 5 factors 2 factors 4 factors 
~ ----- 
2x2 -2х2х3х2х2х2х2х92- 2 3x3'- Зх3х3х3х3х3- 3% 
Siaa — ИЩ 
3 + 5 or 8 factors 2 + 4 or 6 factors 


Words: То multiply two powers that have the same base, add 


the exponents. 
For any number a and all integers m and n, amx an= am^ 


GERENS) 6 


3 2 
(0 3x3? (0 (5) x (3) (i) (—5)2х(—5)* 


Symbols: 


4 Solution @ 35х32 = 3 3? 


o (07-070) 


(i) (5)? х(-5)* = C5)? -C5* 


E ШҮ тн ЖЭ 
Evaluate. i. 43x 4° ii. ( | ш. (-7%(-7) 


1 Mathomatice Frada VII Unit 4 Funonents 


eases” 


7 кете: ( Simplifu each expression 


(i). (5х7) 65 
| (5x7) Q’) = (5x7) x G9) 
= 5x'3 


Tidbit 
The only way to learn 
mathematics is to do 
А 5 mathematics 
(4). (ab? ) (-702 b?) PAUL HALMAS 
(4ab* ) C72? b?) 
= (4) C7) (ах а?) (bf x b3) 
= —28 (a+?) (b**3) 
= —28 0309 
Find the error Salma and Awais are simplifying (52) (55. 


Salma Арай 
(52) (5%) = (5x5)? ** 


-25" 


(5?) (5?) - 5277 
25 


Who is correct? 


1. Simplifu 


il 
x (x^) (хь) ili. — (4a4b) (9a? b?) 


ІО? Power of a product 
Look for a pattern in the examples below. 


(xy)4 = (ху) (ху) (xu) (xy) 


(ба)? = (bab) (bab) (bab) 
T. x.x. DUY. y.y. y) =(6.6.6)(@.a.a).b.b) 
SRI = 63 a? b3 or 21603 b 


Words 


To find the power of a product, find the power of each 
factor and multiply. 
For all numbers a and b and any integer m, (ab)"= атр", 


Symbols 


Find 23x 33 0) 53x 73 
|  бошпоп | © 2x3-Qx3»-6& 


6) 53x 73 = (5 x 7} = (35)3 


Emm Ө) Express the area of the square as a monomial. 


Агаар? Formula for the area of a square 


=(4ab)? $= 40b i 
= 42q2b2 Power of a Product hab 
= 16a? b? 
4ab 


The area for the square is Тва? b? square units. 


Find. 


O 4555 00 € 2x? 


kx» Exercise 


1. Write the base, and exponent in each of the following. 


25 
@ 2% (і) 5)’ (iii) B 


бу) (ооо 2) CN м. 115871 
32 со? 


2. Find the value in each of the following. 


07675 (0 C3» ale (15)? 
3. Simplify SM "m 
O 3x3 qd > ; 00 (2 2 “2 
(v) 52% м B x (9 м) 3282 


Mu x(-5? (мі) 6^x 6" 


4. Express the area of each figure as a monomial. 


T "E LC 


5f ^93 a?b 


5. Express:the volume of each solid as a monomial. 


[0] 09 (їйї) 
з x3 
ы pP p 4 В p 
а "f 


4k? 


63 Grode VII Unit 4 


Quotient of powers 


Look for a pattern in the examples below 


5 factors 6 factors 
MES m | 
La UU 2 192359222302 303 av 
(23 WKH tort ттан a =4.40r4 
| теі (ж! 
| 3 factors 5- 3 or 2 factors 2 factors 6 — 2 or 4 factors 


These and oer similar examples suggest the following property for 
dividing powers having the same base. 


Words: To divide two powers that have the same base, subtract 
the exponents. 


Symbols: For all integers m and n and any nonzero number a, Goan 


Tidbit 
Always write the 
answer in positive 
exponents. 


1 
2 -| =— === 
00 = pape “зз 125 64 


Mothematics Grade VII Unit 4 Exponents 


ENG 


Simplifu oe Assume that a and b are not equal to zero 
a 


д° b* - [5 (b9) ^ Group powers that have the same base 
ob? (2/5) 


= (65-1) (68-3) Quotient of Powers 


= q^ 5 


Jamal and Tahira are simplifying. A 
x 


[ Jamal 771 ЕЕ 
| 4x3 x3-5 
áx? 3-5 J=: — 
з” -4х | | х5 3 - 
x 
- x | | = n 
25-27 м 1 
жей аныш | фий БИЛ 
Who is correct? 
(07) Power of a quotient 
Look for a pattern in the examples below 
3 3 factors 
8-0 322 
5 5/38 5.5.5 5.5 4753 
Bo factors Ee. factors 


This and other similar examples suggest the following property. 


ics Grade VII Unit 4 
maw RRA Law 


Words To find the power of a quotient, find the power of the 
numerator and the power of the denominator. 


Symbols: Рог any integer m and any real numbers a and 


e] 
шь" 


2 3 4 
(i). (2) (ii), (2) (10. (2) 
4 Solution | 
757 _49 
Ч (Z) (027 4x4 776 


e ОЙ 2 5х5х5 * 125 
00, G Ї Q^ 3х3х3 27 


-2|4 62626262, 16 
0) (2 E 15)(5)(5)(5) ` 625 


Evaluate. 


1. Simplify the following 


?А 
(i). = 09) ER Gii) Cn? EAS КМ 


(-7)5 


(vi) M 2 (vii) E (viii) 1592 


2. The areo of th «29 is 3. The area of the triangle is 
24 is Find the 10047 b square units. Find 


le е rectangle. the height of the triangle. 
"MI 3 Ам. 
20a? 


The examples in the text are carefully chosen to Prepare you for success 
with the exercise sets. Study the step-by-step solutions of the examples, 
noting that substitutions and explanations. The time you spend studying 
the examples will save you valuable time when you do your homework. 


Look for a pattern in the examples below. 


5 factors 3 factors 
$$, a, 
235. (42) (42) (42) (4? (42 833. (28) (78) (28 
(4°)? = (4°) (4°) (4°) (47) (4 JA ppl rule for Q?) = @*) 0°) 0°) 
24242424 "T + 
mii CE руде of Powers. = АВА 
= 40 = 424 


Therefore, (42)5-4'? and (z8)3=z 24 These and other similar examples 
suggest the following property for finding the power of a power. 


Words: То find the power of a power, multiply the exponents. 


m.n 


Symbols: For any number a and all integers m and n, (a™)"=a 


4 Solution | (323232 -G?9* Power of a Power 
= (3°)? Simplify 
«39 Power of a Power 


= 3120г 531,441 


2 4 
— Mcd) 


Севе (1-87 GET Power of a Quotient 


алла 4 Fxnonents. 


Word Any nonzero number raised to the zero power is 1. 
oras 


For any nonzero number a, a = 1 э 


Symbols 
qum» Simplify each expression. Assume that x and y are not 
equal to zero. 
3x5yY 5350-4301) 
0) (- vd IDE iem 
3x5y\? „08 
(- ae] =1 cm Simplify 


= t? Quotient of Powers 


БИШ) Write the ratio of the area of the circle to the area of the 


square in simplest form. 


area of circle = лг? 
length of square = diameter of circle or 2r 
area of square = (2r? 


агеа of circle nr? 
area of square ^ QD»? Substitute 


„Ж {2-2 
4 Quotient of Powers 


For any nonzero number a and any integer n, a “is 
the reciprocal of a^. similarly, the reciprocal of 


аза". 
For any nonzero number a and any integer n, 


1 1 
a" 
5 5 


Ш Example (7) Simplify each expression. Assume that no denominator 


equal to zero. 


Ч Solution | 
o p3c2 -3a^ b’ 
@. 4-5 00 21а2Ь7 c5 
53 = = е) 5) г Write as a product of fractions 
d- 1 1 5 


OEC. ITSALL 
QOO) SAM 
= Ч: Multiply A GAMES 
ave Geet) UNTIL 
E (a^?) 7)() DIVIDES 

» = 4505 BY ZERO 


kx» Exercise ЕНІ 


1. Simplify the following. 
“ 
(0 (3) GD 51 х 200" 00 (2) 
2. Simplify the following. 


2 

6 

O G5? WA GILT (01025318 (0 ІБІ 
215 -5ү2 316 4110 
м) | ] «(3T ®| ] 9] 


43) Concept of power of an integer 


Consider the following examples. ?А 
0) e 2х2х2х2-16>0 ves 


Gi). -2х2х2х2х2-32 (positive) 
Cii). is --2х-2х-2х SAN (positive) 
iv.  C252-2x Xe) NN -8<0 (negative) 
From the above ех; deduce that, 
e foi 


ive rational number other than zero and its exponent is 


teger (even or odd) then its value is positive as shown by 
(i) and (ii). 


€» lf a is a negative rational number and its exponent is an even 4ve 
integer then its value is a positive as shown in Example (iii). 

Ф lfa is a negative rational number and its exponent is an odd 496 
integer then, its value is negative as shown by Example (iv). 


- 4.4 


| 1. Simplify the following. 


29 x 64 -3 
(i) c^ Gi) C3»* (iii) Qe (iv) В х49 


3 -6 o 6 4 1 -6 
(v) EE. w) «C (vii) ыш (viii) (1) +2) 
9 х(-8) 5 5 (-7Ух(-3) 


na coped („у 2хС3)5х 4x 5? 
(x) D+ (х) с-ш еы” 
2 8x9 x &xc5* 


E REVIEW EXERCISE 5 / 


1. Read the following statements carefully and write 'T' in front of true 
statement and 'F' in front of false statement. 


() In 23, base is 3. 

(4) 19-5)? exponent is 2. 
(i) 2x 2° = 2° 

(iv) 42+ 4 = 4? 


00000 


а" 
(v) 725 а?" 


2. Fill in the blanks 


G) (-50)2 has base The only way 

TE to learn 

OC La EM mathematics 
Eel is to do 

Sy) ————— mathematics. 

о) 2х3°= н PAUL MALMOS 


73 Mathematics Grade Vil Unit 4 Exponents! = 
тойкана 944 М1 4 Енмлей | p 


Colour the correct answer: 


@ 0227 = | 

ш 32 її -32 G 64 
| 473 
(i) 4 = Б 


а 64 "n 2. B _12 
(iii) ры 
@ 1 13 0 n 


(iv) Write 4.4.4.c.c.c.c using exponents. 


[o за m 20 B 4o 


(V) 4x45 =? 
16 n g n 40 
2 
(vi) What is the value of 275 га ? 
а 2? "n 2 а 1° 


(vii) Which of the following expression 
represents the volume of the cube? 


m5? 1125? no»? 


(viii) Find the ratio of the volume of the 
cylinder to the volume of the sphere. 


u 12 1 


кім Ni= 


n Пі Зл 
2 


РІ 
Volume oj 
cylinder = лг?һ 


—r Volume of 
2 Sphere = 217 


4. Write base, exponent and the value in each of the following questions. 


(0 25 01) cay 
5. Simplifu 
- 8-0 
() C5YxC5 00 15 2 
2 2 
(йі) 8 x 8 (iv) (1000) x 500 
V) (6-6)? (vi) [-5) P 
2. c3, 73 
(vii) SEMI (viii) C2v3w4)? (-3vw3)? 


15 х 49 
6. Find the error. Umair and Sahiba are evaluating 314 + (27-302 


| Umair Sahiba 

3(4 + Q7 +37? = 34 92) || 314 + (27+ 3 = 34 + 9)? 
= 3(4 + 81) = 3013)? 
= 3085) = 3169) 

= 255 | = 507 


Who is correct? 


GO DOWN BEEP ENOUGH 
INTO ANYTHING ANB 
YOU WILL FIND 


MATHEMATICS ....... 


2 Mathematics Grade VII Lini 4 Fenonens| иин 


75 


SG Glossary ME 
» Base, exponent and value 


When a number is repeatedly multiplied by itself we get exponent of that 
numbers. In general a^ = x. where n is a +ve integer. Here a is base, n is 
exponent and x is the value of a. 


» Laws of exponents 


(0 If a and b are any rational number other than zero and, m, n are 
integers then, 


a™x g^ = gm Rules of Exponents 
(Product law) 


and a"xb" = (ab) 


NE sg cato 
ond 4 - g 
also 09-1 (Power law) ғ, -ғ 8 

ond a= E (Negative exponent) (х Р-( х!) 


(Quotient law) 


Par 


Square Root of 
Positive Number 


Fb Group:NTS,ETEA,KPESED Test Preparation 
Admin: Muhammad Ali 
"wo. ETT қынаны 
^. The concept оў a perfect square. (© 03101190027 


~ . Test whether a number is a perfect square or not. 
Properties of perfect square of a number. 
© The square of an even number is even. 
©The square of an odd number is odd. 
C The square of a proper fraction is less than itself. 
©The square of a decimal less than 1 is smaller than the decimal. 
The concept of square root. 
Finding square root, by division method and factorization method, of a 
C natural number 
© fraction 
© decimal 
which are perfect squares. 
en real Ме big involving the : Square roots. 


Studying mathematics is like building a block wall or a building: you need 


the blocks on the lower part so you can build on them, and if you leave 
holes, you can't build on the hole. 


The concept of a square root is a Prerequisite to many other concepts in 
mathematics: For example, 


square root — Pythagorean theorem — trigonometry 
square root — irrational numbers — real numbers 


__ _ Mathematics Grade VII Unit 5 Sauore Roat af акко Number 1-4 


АФ) Math fun — 


Га tell you the joke about the roof 
BUT IT'S OVER YOUR HEAD 


51. Perfect Square 


A number is called a perfect 
square if it is the square of a 
whole number. 


For example, ш 
9-3 

16-4 

25-5 


Here 4, 9, 16 and 25 ore the perfect squares of 2, 3, 4, and 5. 


There are very interesting mathematical shortcuts by which we can 
test whether o number is a prefect square or not. 


All perfect squares end in 1, 4, 5, 6, 9 or OO (i.e. Even ig zeros) 
Therefore, a number that ends in 2, 3, 7 or 8 is not a perfect square. 


EXC 


Check whether the following numbers are perfect squares or not. 


(0. 540 784 364 


é Solution 


(iv), 15628 


(i) Since 540 ends in a single zero so it is not a perfect square. 


(ii) Since 784 ends in 4 it may or may not be a perfect square. 


By factorization, we see that 


784 = (2 x 2 x 7)! = (28° 


This shows that 784 can be expressed as the square of 28. 


Therefore, 784 is a perfect square 
(iii) 364 


21784. 
21392. 
21196. 
298. 
7|49 


7 


Since the number ends in 4,it may or may not be a perfect square 


By factorization we see that 
364-2x2x7x13 


This shows that 364 cannot be expressed as the square 
` of any number. 


Therefore,364 is not a perfect square. 


Gv) 15628 


21364. 
2182 
7,91. 
13 


Since the number is ending in 8, it cannot be a perfect square 


All the following numbers are perfect Squares or not 


і 500 й. 127 іі. 3792 


iv. 94538 


Here are some important properties of perfect squares one by one. 


The square of an even number is even e.g. 
2 is even — 2? = 4 which is also even. 
(ii) 4 is even => 4? 216 which is also even. 
(ii) 6 is even => 62 = 36 which is also even. 
2 The square of an odd number is odd e.g. 
() 3 is odd = 3? = 9 which is also odd. 1 
(i) 5 is ода = 52 = 25 which is also odd. goo? 


Gii) 7 is odd = 7? = 49 which is also odd, AN 
3 The square of a proper fraction is ATO Се 


(i) 3 is a proper ps- 4 f 
3 


2 
K RA per E GJ- SHE LES 


өз xo" of a decimal less than 1 is smaller than the decimal e.g. 
00 0.2<1=> (0.2 = 0.04<0.1 (ii) 0.5 «1— (0.5) = 0.25 < 0.5 
Asfandyar and Farzana are of the opinion about 625 as 
zm 


Tidbit 
A proper fraction 
is always less 


Asfandyar Farzana 
Since the number ends | 
in 5, surely it is a 


perfect square. 


It may or may not be 
a perfect square. 


Who is correct? 


Make a table of first hundred number then encirc 
perfect squares in that table 


Mathematics Grad - 
othemotics Grade VII Unit e Root nf Pnsitive Number d. А 


5.2 Square Root 


ON Definition 


The square root of a number is a number, whose square gives the 
same number. For example, one square root of 64 is 8 since 8 x 8 or 82 is 64, 
Another square root of 64 is -8 since -8 x -8 or (-8)? is also 64. A 
number like 64, whose square root is a rational number is called a 
perfect squaic. The symbol “УГ? called a radical sign, is used to 
indicate a nonnegative or principal square root of the expression under 
the radical sign. 


(64-8 а [64 indicates the principal square root. of 64. 


Ба 2-8 а 64 indicates the negative square root of 64. 
| 

t64 =+8 а +4/64 indicates the both square root ‹ 64. 
| 


Number 
—__ Mathematics Grade МІ Unit 5 Square Root of Positive Nu = 


Tidbit ——. 
Square roots are 
ALWAYS positive 


or zero 


^ 
qum Find square roots ХҮ, 


0. у 36 indicates positive square root of 36 


Since 6? = 36, y 36 =6 


00. - 481 indicates the negotive square root of 81 
Since 92 = 81, -4/81 =-9 


GID. + 9 indicates both square root of 9 


Since 32 = 9, 49 - 3. A9 =-3 


ээ. 


Now we shall find the square root of a number Бу the division 
method and by the factorization method when it is: 
© ^ Natural number 
‘GD Fraction 
010 ^ Decimal which are perfect squares 


(00 Finding the square root of а natural number which is a perfect square. 
To find the square root of a number, the following are the rules: 
яә Моке pairs of two digits of the number starting from right to left 


ҸӘ Find the number whose square is equal to or less than the number 
in the first pair or digit. 


Find each square root, if possible 


Mes hamatics Geade Ми Hau E с. e sm ы m 


A Example 3) Find the square root of 784 


4 Solution 
28 0), Pair the digits from right to the left 
2| 384 (i), 2x2=4<7 
ES Gi). Subtract it from 7. 
48| 384 (iv). Twice the quotient 
384 i.e. 2 (2) - 4 and bring down the next 


—— pair i.e. 84. 
(y). Find a number 8 
ү 784 = 28 such that 48 x 8 = 384 


(vi). The remainder is zero 


Hence 28 is the square root of 784. 


Find the square root of 6889. 


0), Pair the digits as and 89. 
(i) 8x8=64<68 
(ші), Find reminder which is 4 
09). Double the quotient 

ie. 2 (8) =16 
(y). Find с number 3 

such that 163x3 = 489 


0 
6889 = 83 (vi). The remainder is zero (489 — 489) 
Hence 83 is the square root of 6889. 


Find the square root of і. 21025 п. 363609 | 


eg 


(ii) Finding the square root of o fraction which is a perfect square. 


The square root of a fraction is equal to the square root ЗЭ 
its numerator divided by the square root of its 
denominator. The procedure is explained through the | 


E e 


841 


Ө) Find the square root of 2%; 


( Solution | 


[784 _ (784 
841 841 
Square root of the denominator Square root of the numerator 
229. 
2 | 841 
4 

49| 441 
Із 441 
0 


Hence ! 28 784 28 
9 o «841 29 


Hence = is the square root of 784 


841” 


Е 
"м, 
conr 6 Find the square root of 145144 


4 Solution 


Denominator 


13 


(10 Finding the square root of a decimal, which is a perfect к. 
To find the square root of a decimal the following rules must be followed, 
Make pairs of the integral part of the digits from right to left. 

Make pairs of the digits of decimal part from left to right. 


If the last digit of the decimal part is only one digit, place zero to its 
right to complete the pairs. 


Place the decimal point in the quotient after dealing with the integral 
part of the number. 


Place 70” in the quotient while taking down two pairs at a time 
These rules are explained through the examples дімеп:- 


qu) (i). Find the square root of 30.3601 


00. Find the square root of 0.00868624 


1 Solution Solution 


0 
Hence, 4/30.3601 = 5.51 Hence, 4/0.00868624 - 0.0932 


ЭӨ Exercise 


Find the square root of the following Бу division method. 


(0 3481 бі) 2116 (ій) 15129 (iv) 17161 
31329 1 


(ә 2-27 (v) 410 > (vil). 50.25392 Суд оо 
841 16 


(ix) 152.7696 (х) 1.2769 


(i) Finding the ot of a natural number which is a perfect square 


To fi qe root of a natural number: 
actorize the number. 


w Write the factors in square from. 


Find the square root of 81. 


© Solution | Factorization of 81 = 3x 3x 3x 3 3 |81 
2——--- = 32 х 32 3 27 
31:9 

Therefore, 481 = КЕТЕР 3 


875223 
.9 


Ф080) Find the square root of 225. 
{ Solution 225 =3x3x5x5 3 |225 
Solution хэхэ 3 175 


4ms -Ү32 х 52 51051 4 
= 3x5 5 
235 


(maple | 10) Find the square root of 3969 
NC 


€ Solution 3999-3х3х3х3х7х7 
ү 3969 =V 3? x 3x7? 
me 3 307 
= 63 


Gi) To find the square root of a fraction which is a perfect square. 


Square root of a fraction can be found out by using the following formula: 


Square root of numerator 


| — 


| 
I 

Square root of fraction = ——— — — — — — — — 
4 E Square root of denomenator | 


(S 11) Find the square root of r1 


Н Solution | 24. апа 7 2 Applying the 
above formula. 
Therefore, 
ЕЛГЕ 
49 49 
.YX22 үй 
7х7 72 
zal 
7 


Find the square root of і. 2.04 ii, 1089 


Ш) Find the square root of 81 
25 


© Solution | 
3 |81 
3: 27 5 | 25 
and 
3-9 5 
3 
Therefore, 
[81 5 81 У 
25 25 Cees the 
SIRE improper fraction 2 
ү3х3х3х ixed ratio. 1 
- emos mix 
Fb Group:NTE ETEAKPESED Test Preparation (5 х5 A 
гоир: 
Admin: Muhammad Ali ` У 3x 37 ? 1 
Fb.comigroupsiNtsEteaKPESED [52 р 
(© 03101190027 "T 


is an improper fraction and 


is its mixed form 


Е-е Find the square root of 657 


( Solution ы - E 


and 


Therefore, 


43х3х7х7 
42х2х2х2х2х2 
A3x 7 
Nox 2 2 


Find the square root of i. 55 
4 


A 


[Examples (СО) Find the Square root of 30.25. 


_ 3025 
3025 = 3-5 


3025 - 4028 


\[5 х5 х 11х11 
7-/2х2х5х5” 


Find the square root of the following by factorization method 


2. 36 n 

© 169 001764 00 1024 М) 35 V T0 8 
22500 , . (viii) (x) 1024 (х) 103041 

(v) 324 Wi 1.44 viii) 19.36 а 


‘Solving the real life problems involving squ 


~N 
Example 115) 


Whot is the length of the side of a squared garden shape whose area 
is 196 т2. : 


ETE got! 
Area of garden 49 
ength of a side of дага 
Length of f 90 GN 


We know that 
Area of м (length of side)? 


side? = Area of square. 
gth of a side? = 196m? 


Ne length of a side = +196 x m? 
= length of a side -42x2x7x7mxm = 2x7m 


= 14m 
Hence, the length of a side of the garden is 14m. 


is the length of the side of а square whose area is 279m". 
ал 


аша 16) 


The area of a squared shape room is 144m?. Find the perimeter of the 
room, also find the cost of chips flooring of the room at the rate of Rs.25 per m? 


| Area of the room = 144m? 
Perimeter of the room 
| Cost of chips flooring of the room 


LI 


As we know that 
Area of the square = (length of side? 


or length of side = Area of the square 
A12 x 12xmxm - 12m 


A144 x m? 


12m 


L] 


Therefore, length of side of room is 12m. 
Perimeter of a square = 4 x side 


or perimeter of theroom= 4x12 = 48m 
Also 
Cost of chips flooring јог 1т2 = Rs25 
Cost of chips flooring for 144m? = 25x144 
= Rs.3600 


m is 144m?. Find the perimeter of the room, 
g of the room at the rate of Rs. 15 per m?. 


The area of squared shape гоо! 
also find the cost of chips floorin 


ма 


ED ^ Exercise 


1. The area of a squared classroom is 31.36m?. Find the length of its side 

| 2. The area of a squared garden is 4624 square kilometers. Find the length 
of its side. 

3. In a garden, 676 trees are planted in rows in such a way that the 

number of rows equal to the number of trees in a row. How many trees 


are there in each row? 


4. The area of a square shaped farm is 6400m?. Find the perimeter of the 
farm. 


л 


The area of a squared garden is 121442. What is the length of its sides? 


E^ REVIEW EXERCISE 5/ 


1. Fill in the blanks. 


G) The square of an even number is 


number. 
(4) The square of a proper fraction is than itself. 
Gii) The square of an odd number is number. 


(iv) The square root of 121 is 
(v) 625 is the perfect square of 
2. Choose the correct answer. 


(0 169 is the perfect square of 


а 9 nm 13 n 19 B 23 
(11) 28 is the square root of 


E 144 742 784 
010 The square of any even number is 
ГІ even ПІ odd 


EL 169 


19. primo El negative 
iB 


(iv) The symbol ү 77 is called 


E index BB radical radicant 


Square root 
(v) The area of a square whose length of one side is 8m is 


E ibm [3 36m {4 32m 


(vi) Which of the following is a rational number 


El 64m 


a 361 B 4125 “а 200 а 325 
(vi) Which of the following is not a perfect square 
а 1/2 В зуг а of? ы? 
Find the square of 
(i) 30 Gi) 65 
Find the square root of the following by division method: 


6 7921 (0 338 Gi) 5.5225 


Find square root of the following by factorization method: 


gom 
Q.4764 40 тада 90 7744 


Area of a square shaped garden is 30.25m?. find its perimeter. 
Arrange 64 students of 10" class in rows in such a way that the 


number of rows and number of students are equal. Find the 
number of students in each row. 


Area of a square field is 1600m?. How much long wire is required 
for its boundary? 


 ———-- Glossary жашыл санг 


The perfect square is the product 


f a natural number 


» The perfect square root 0 


square root is the given number The sumbo used epresent Square 
root 
d the error 
Zio ond Rabia are converting ү 7x to fractional exponents 
N7x = (7х)? N7x = 7х2 


Who is correct? 


. - 


Direct and Inverse 
Variation 


| what | You'll Learn 


« Continued ratio and recall direct and inverse pro| 


7 
orti E 900 
~ Solve the real life problems (involving san D proportion) 
using unitary method and pi хүй d 
~ Solve the real life lems lated to time and work using proportion. 
~ Finda MN еп time and distance. 
h 


e units of speed (kilometer per hour 
into meter per second and vice versa). 


qe Solve variation related problems involving time 
and distance. 


It's Important 


(6.1 Ratio 


A ratio is a comparison of like quantities measured in the same units. 
For example Aqeel earned Rs. 10,000 and Shakeel earned Rs. 5000, 
then the ratio between the earning of Адее! and Shakeel is 
10000: 5000 or 2: 1. A ratio a: b. of two quantities a and b can also 
be represented as = 2 


| Mathamatice Geade VII Unit 6 Direct and Inverse Variation 98 77777 


(в. Continued Ratio 


The comparison of ratios of three or more quantities is called continued гар, 


The ratio between the ages of Amir and Imran аге 7 to 5 and the 
ratios between Imran and Ali are 3 to 2. Find the continued ratio 
among the ages of Amir, Imran and Ali. 


4 Solution A 
(). Ratio between Amir and Imran = 7:5 


(100. Ratio between Imran and Ali = 3 . 2 


5 as shown E RPF 
indicated by arrows above and multiply the quantities 


Amir 


Imran Ч е 
СӘУ < 5х3 Ali 
à 5x2 
21 : 15 


(2) 


A construction company is working in an area where sand is available 
free of cost. To make concrete the ratio of cement to gravel is 2: З and the ratio 
of gravel to sand is 2 : 5. Find the quantity of gravel and cement required if 
1000 m? concrete is needed. 


(“Solution 
Volume of concrete = 1000 m? 
Ratio among cement gravel and sand: 


Cement Gravel 
2 3 
m 


So their continued ratio is 
Cement Gravel Sand 
4 : 6 E 15 


To find out the required quantities we add up the ratios. 


Sum of the ratios = 4+ 6+15= 25 


Quantity of the cement =1000x а -160т3 


Quantity of the gravel 


If increase or decrease in one quantity results increase or decrease in the 
second quantity then such a proportion is called direct proportion For example 
if the cost of -note-book is Rs. 30 then the cost of 3 note-books will be Rs. 90 
We see that if we increase one quantity the other also increases For example, 


© Proportion between speed and distance covered by a car 
Proportion between temperature and pressure in a tyre 
Proportion between demand and price of tomatoes 


EN 


The relation between time and water pulled bu a water pump is direct 


Ч a- pump raises 600 litres water in 45 minutes, how much water it will 
raise in 1 hour 


$ Solution As the unit of times are different, so first we make them 


the same 
1 hour = 60 minutes 


Time Volume of water 


The word unitary is derived from unit which means one. In this method 
first we find out the value of one (unit) item and then multiply it with 


the number of items 
Eggs, cups, saucers, pencils and hundreds of things are sold in dozens 


This method is extremely useful in buying or selling of such things 
(26-20) 
A street hawker is selling bananas ot Rs 60 per dozen. A man wants to 


buy 20 bananas. How much he will have to pay? (There аге 12 items in 
1 dozen) 


4 Solution | Price of 1 dozen of Bananas = 60 
Price of 1 Banana. = Ы = 85.5 


Price of 20 banmas = 5 x 20 = Rs. 100 
He will have to pay Rs 100. 


comms) 


A man earns Rs 18,000 per month for working 6 hours a day The 
officeis open for 24 days. He gets an offer from other company to go in at the 
salary of Rs 100 per hour. If the working hours are the same in both offices, 
should he join the new office? 

4 Solution | The solory for 24 days = 18000 


Salary for 1 day = 18000 65750 
He works for 6 hour, so 24 


The salary for 1 hour = 220 =Rs.125 


6 
The person is getting higher salary in his thon 
the new offer so he should not accept the ne m office (Rs 125/h) 
— 1 
-—- | 


ШЕ Exercise 6 | 


Find ‘x’ in the following Proportion 

0 5:x=15:60 (i) 7:14=15:x | 
(i) 12:x 28.14 (i)x : 32 2.5 :1.5 

Check whether 4,16 and 64 are in proportion. 


Find x if 8, 16 and x one in continued proportion. qz 
A survey showed that the colour of cars 2 Q 159 
and black were in the ratio of 7 : 4: 5% а 95% has sold 


1300 cars in a year. How ma оч; я js he sell? 
Jamil earns Rs. ed MS nd idis Rs. 16000. Find the ratio 


in rupees of C 
0) pf © expenditure 
9% уіпд5 to his earnings 
й we examination hall the ratio of invigilators to the students is 1 : 30. 


How many invigilators will be required for 210 students? 5 


The ratio between the measure of three angles in a triangle is 1 : 2 : 3. 
Find the measure of each angle. 


A Printer can print 450 pages in 30 minutes whereas a photocopier can 
print 30 pages per minute which one is speedy? 


6.2 Rate 


Its Important ^ 


Note: (cubic ft liquid per second is also called cusec). 


ea”) 


A painter can paint 250 m? wall in 8 hours. How much time will be required 
to paint 3000m? 


4 Solution | Area of the wall = 250 m? 
Time taken = 8 hours 
Time required for painting 1m? = A 0.032 hour 


Time required for painting 3000 m? of the wall 0.032 x 3000= 96 
hours.96 hours will be required to paint 3000 m? of the wall. 


с 3) 


The capacity of a car tank is 90 litres and in one full tank it can cover 
260 km. How much this car can travel if there are 5 litres in reserve fuel? 


Distance covered = 1260 km 


Fuel used = 90 litres 
Distance covered in 1 litre offuel = 1260 |, km / litre 
90 


Distance covered in 5 litres of fuel = 14570. 


Awais goes on a 30 mile bike ride every Saturday. He rides the distance 


in 4 hours. At this rate, how far can he ride in 6 hours? 


n 


KS ewe 0000 


The time and distance are related with each other as speed 


If a саг covers 90 km in 1 hour, we say that its speed is 90 km per hour or 
90 km/h. The formula is 


Speed = Distance 


Time 


O) 


A missile hit a 3000 km distance target in 45 minutes. Find the speed 
of the missile in km/h. 


{ Solution 
Distance = 3000 km 
Time = 45 minutes 


As we need speed in km/h so first we convert minutes into hours. 


Time in h = 
ime in hours = 25 


Time = 0.75 hours. 


Speed =? 
Distance 


As Speed = Time 


, -3000 
РЕ Ра 075 


= 4000 km/h 
The speed of the missile is 4000 km/h. 


6.3 Conversion of units of speed 


To convert m/s into km/h we multiply the speed by 1000 


To convert km/h into m/s we multiply the speed by 3600 


Gag 10. 


А car is moving with a speed of 90 km/hour. What will be its speed in 


metre per second (m/s). 
4 Solution | Speed of the in km/h = 90 km/h 
Speed in m/s =? 
speed of the car in meter per second (m/s) 


so 


_ 90 x 1000 


P man dao Uns 


oon KD 


The speed of sound in air is about 340 m/s. Find the speed in km/h. 


4 Solution | Speed of the sound in m/s = 340 mls, 


Speed of the sound on km/h - ? 
340 x 3600 
1000 


=1224/kmh 


So, speed of the sound in km/h = 
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1. A machine can fill 300 bottles in 4 hours. How much time will be 


ел Fw 


. A tube well can suck 100 litres per minute. How much water can it 


. A jet fighter is flying at 594 m/s. Show its speed in km/h. 
« The speed of sound at 25 C? is about 340 m/s. Convert this speed in km/h. 


. When a paratrooper jumps from the aircraft before opening the 


required for six such machines to fill 9000 bottles? 


draw per hour? 


A bullet train travels at a speed of 450 km/h. Convert this speed into m/s. 


parachute, its speed becomes 50 m/s in 5 seconds. What will be this 
speed in km/h. 

The fastest bowling speed of Shoaib Akhtar is 160 km/h. show this 
speed in m/s. 

A cheetah runs at 90 km/h for 50 seconds. How much distance will it 


cover? 


Tidbit 1. 120 students іп 4 classrooms 
Unit Rate is a comparison of а 120 students [+4 30 students 
number to one in different units. It 4 classrooms Хт dassroom 
is written as fraction. You divide 1.29 grams per cubic centimeter 


so simplify and always include 
units in your answer. 


Unit rate is rate that is 
reduced to 1unit 


1. Choose the correct answer 


(i) Ifa b =3 : 6bandb: с = 9 . 12 епа : b с will be 


m3:6: 12 m3 .6:8 
ШЕ 54-27: 72 m 2 : 54 


00:27 : 54 can also be written as 
8 1:2 1121 Ша 54х27 FE none of these 


(i) The ratio of an hour to a minute is 
1. m60:1 1441: 3600 Юй none of these 


(iv) Опа line two supplementary angles аге in the ratio of 5: 1. The 
two angles will be 
ш 20& 70 ая 150°& 30° ІН 1200 8. 6024 non of these 


(v) If one quantity increases and other decreases then the two quantities 
are in 


їй direct proportion Wi inverse proportion 
КӘ continued proportion Fa no proportion 

2. Express the following ratios as continued ratios. 

() a: b =7:9%and b:c =6: 13 

G x: y =2.7:5.4 and y:z- 6.3 9.45 


3. A typist can type 60 words per minute. How many typists will be require? 
to type a book of 43,200 words in 6 hours? 


4. lt 15 estimated that a building is constructed by 10 masons in 9 months: 


\f 4 new masons join them, how long the same building will take 9 
complete. 


Mathematics Grade Vil Unit 6 Direct and Inverse 2”? 


5. A food store in a fort is Sufficient for 60 days 
soldiers are sent on a mission, for how man 
be sufficient. à 


for 300 soldiers. If 200 
days the same food will 


6. A photograph measuring 5.5 cm by 9 cm is enlarged in the rati 
7:5. Find the new length and width of the picture. : —— 
7, Кеһап rides bike along the edge of the park 15km 
looking the route shown in the diagram. к 
takes him 4 hours. What is his average 
speed? 


EE Glossary SS 


t$ Ratio. A comparison of two quantities having the same unit of 
Measurement. i 
D Continued Ratio: The comparison of more than two quantities is 


called continued ratio. 


D Direct proportion: If increase or decrease in one quantity results in the 


increase or decrease of other quantity they are said to be in the direct 
proportion e.g. demand and supply of goods, temperature and pressure 
of air, voltage and current etc. 

D. Inverse Proportion: When increase in one quantity results in the 
decrease of the second quantity and vice versa they are said to be in 
the inverse proportion e.g. Supply and price of goods, pressure and 
volume of gas, Resistance and electric current etc. 

D Rate: Rate is the ratio between two different 
kilometer and hour, meter and second etc. 

© Speed: The distance covered in m/s is known as speed. 


Distance covered 
Speed = time 


quantities for example 


Muhammad Ali 03101190027 
Financial 
Arithmetic 


You'll Learn 


| 7 
= Explain property tax and general sales tax. 


ЗЕ 
E -. Explain profit and markup. 


Find the rate of profit per annum. 


Solve tax-related problems. 
|. 


Solve the real life problems involving profit/markup. 
! аад ushr. (8 gn: 
problems related to zakat and ushr. | |” Р” 


Its Important 


L 


The money we pay in taxes goes to many places. In addition to paying 
the salaries of government workers, it help to support common resources, 
such as police and firefighters. Taxes fund public libraries and parks. 

Simplify with the mony of zakat and ushr needy people of the society 


are supported. 
« ў Do uou рау taxes? | 
А 
Yes, it is necessary јог 


NY 
| 
(Л the development of our 
| country. 
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7.1 Tax 


Definition of Tax: The money collected from the citizens to run the countr 


the government is called tax. i1 


pe human beings started living in a community they felt the need of a 
governing body or government. The job of a government is to work for the 
welfare of its citizens. Construction of building schools and hospitals 
establishing the forces for inner and outer security of the country are some of its 
functions. For all this the government requires money which is collected in the 
form of tax. Every citizen should pay the tax to make the country strong. There 


are a number of taxes, some of which are; 
(0. Propert o 
CONDES General Soles tax (GST) AX 


A tax imposed on the Ce estuce, property or building in an urban 


area is called property tax. 


Cc 


Immovable (land) property situated i 
1 Kanal or 500 square yards is called 
tax per annum (year)is, 


(). Where the value of i 
(ii). Where the value of immovable property is not recorded it is 


п an urban area measuring at least 
a taxable property. The rate of 


immovable property is recorded, it is 6% of the total value. 


Rs. 50 per square 


yard. 
Gii). Residential flats are also сі 
for both recorded or ипгесо! 
rea is 1800 sq feet. 


harged @ 8% or Rs. 60 per square yard 
rded value respectively, if the minimum 


A house of 2 kanal is situated in the 


cantonment. The worth of land is 2 million 
rupees per kanal. Calculate the property tax. 


6 Solution | Total land = 2 Kanal 


Worth of land per kanal = 2 million 21 
Worth of 2 kanal = 2 x 2 million = 5 milli 4 50: 
499 


Rate of property tax - 6% 4 
_5_ = 240, 000/- 
Tax for dimi , 000,000 х 126 0, 000/ 


и annum tox will be charged on this property. 


Ruaf constructed 4 flats each of 1600 sq feet in an urban area. Th 
worth of land is not recorded. Calculate the property tax due for 3 years. 


Area of one flat = 1600 Sq feet 
Rate of tax = Rs. 50 per Sq feet 
Property tox of 1 flat for one year = 1600 x 50 = 80, 000 
Property tox for 3 years = 3 x 80000/- 

= 240, 000/- 
Property tax for the 4 flats for 3 years = 4 х 240, 000/- 

= 960, 0001- 


къ. 360,000 will be paid as property tax of four flats for three yea 


72. General Sales Tax (G.S.T) 


General Sales Tax is collected when a product is sold to its final 


consumer. The purpose of GST is to bring a large number of people in 
the tax network. Its rate is 16.596. 


mO 


A ghee mill manufactures Ghee and oil. The cost of production per kg of 
ghee and per litre of oil is Rs.115 and Rs. 125 respectively. What will be the 


selling price after including G.S.T. 


( Solution | 
The cost of production of ghee per kg «Rs. 115 
Rate of G.S.T. = 16,5% or ES 
G.S.T on 1 kg ghee ЕГІС х 165 
1000 
= Rs. 18.97 
The price of 1 kg ghee after including GST = 115 + 18.97 
= Rs. 133.97 


The cost of production of oil per litre «Rs; 125 ra 
Rate of GST = 16.5% or 100 
4 165 : 
GST on 1 litre oil = 125 x 1000” Rs. 20.62 
i i 20.62 - Rs. 145.62. 
The price of 1 litre oil after including GST = 125 + 20. E 
The a hee per kg ond oil per litre will be Rs. 133.97 and 


145.62 respectively. _ 
114 


Ө 


The retail price of а doll is Rs. 116.5 if 16.5% GST is included in thi; 
price. What will be its price without GST: (cost price) 


( Solution 
Price of doll including GST = В5. 116.5 
Rate of GST = 16.5% or 192 
Cost price (without GST) =? 


The sales price (price including GST) is determined as 


Cost price + 16.596 cost price = Soles price 


16.5 
CP + 100 CP = SP 


СР + 0.165 CP = 116.5 
CP (1 + 0.165) = 116.5 {Taking CP as common) 
СР (1.165) = 116.5 


ср-1155 _ 1165x1000 


1.165. 1165x10 


СР = 100 
Cost price excluding GST will be Rs. 100. 


MATH 


that counts. 
MEL РНК Р”) 


“Ж 74 


Naeem hos a 2-kanal house in Hayatabad. How much property tax he 


will have to pay per year at the rate of 6% If the value per kanal is З million 
rupees. 


Ajab Khan is living in a flat of 7 тала in Army flats. The property tax 
not paid for five years. How much tax is due at the rate of Rs. 50 per square 
yard (one marla = 272 sq feet). 


3. A sugar mill is making sugar at the cost of Rs. 50 per kg. What will be 


its sales price after including GST at 16.5%? 


The airfare from Peshawar to Karachi of an airline is Rs. 5700. What 
will be the selling price of this ticket if Rs. 1500 airport tax and GST 
at the rate of 16.5% are included? 

Sales price of a sewing machine is Rs. 4248. (including 16.596 GST). What 
will be its price without GST? 

The sale price of a computer is 30,000/- If the government waives of 16.596 
GST on this item, what will be the new sale price? 


MATH 15 EVERYWERE - 
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7.3. Profits and markup 


(Q тен | 
The difference between selling price and cost price is nM а 


positive value. Mathematically it can be written as ^ 
Profit = Sales Price (SP) – cost ries BAO 
Profit = SP – СР М 
It is the simplest aes ess. 


Howe ies we need percent profit 


N 
М profit = Брег. х 100 
EN 


Cost price 
A shopkeeper purchased five television sets for Rs. 150,000. He sold 
each set for Rs. 35, 000. How much profit or loss he made in this deal? 


4 Solution | 
Cost of 5 television set = Rs. 150, 000 
Cost of 1 television set = Rs. 150000 
5 
= 30, 000 
Sole price of 1 television = 35000 
Profit = sale price — cost price 
=3 - 30000 
a -: 
In the sale of the 5 sets he got =5 x 5000 
= Rs. 25000 profit. 3 
"T— Malhenoti Grade V toi 7 Finance Ait Ж 


To meet the expenses and earn a profit, a business must sell a product at 


a higher price. A markup is an amount added to a cost price to calculate the 
selling price. 


Cost + markup = selling price 


Mrs RPT 


100 
tompie Ө) 


Salman bought a bike for Rs. 15,000 on installments at the markup rate of 
1296 per annum. Find the selling price of the television if time period is 3 years. 


L| “Solution 


Cost price (P) = Rs. 15,000 ey 


Markup rote = 12% per annum 
Time period (T) = 3 years 
“келе 
Price of the bike = ? чена 
Using the formula, 


RPT _ 12x15,000x3  &. 5400 
Markup = 100) "00 28 5) 
Price of the bike = cost price + markup 


= Rs, 15,000 + Rs. 5,400 = Rs. 20,400 — 


Foriha bought on oven for Rs. 12000 on 
instollments ot the morkup rote of 1596 


№ 


3 


ту Exercise 


‚ Daud purchased a house for1 million and sold for 1.1 million. How much 


profit did he make? 


. Azam bought 30 dozen eggs of which 30 eggs were rotten. If he bought it for 


Rs. 1800, what should be the selling price of each egg to get a profit of 1 
rupee per egg? 


- Alamgir purchased a car for Rs. 370,000. He spent Rs. 20,000 on its repair 


and decoration. He sold the car for Rs. 385,000. How much profit or loss did 
he make? 


‚ A book seller purchased 1000 books for Rs. 75000. Due to dampness and 


termites 84 books got destroyed. What should be the selling price of each 
book to earn a profit of Rs. 25 per book? 

The cost of a burger is Rs. 90 and it is sold for Rs. 110. What is the 
percentage ofthe profit? 

Find the markup оп а bike whose price is Rs. 45,000 73 days at the rote 
of 1096 per annum. 

The markup on a principal amount is Rs. 820 for 6 months at the rote of 
12.596 per annum. Calculate the principal amount. 


4 "Our prices аге 


drastically marked 
down from their 
drastic markup!" 


“a 


7.4 Zakat 


жесе 
Zakat is ап amount which becomes due at 
the rate of 2.5% of the savings for a Muslim who 


has ot least specific amount of gold or silver for Q 
one complete year. e Ж 


This specific amount is called Nisab. 
According to Islamic teaching Nisab is equal 7.5 


tola of gold or 52 tola of silver 


EE 


Najma has 20 tola gold and 120 tola silver. How much Zakat will she ha: 
to pay after one year. The price per tola of gold and silver is Rs. 60,000 and Rs 


900 respectively. 


€ Solution | 


Quantity of gold = 20 tola 
Value of gold -20х 60,000 
= Rs. 1,200,000 
Quantity of silver = 120 tola 
Value of silver = 120 x 900 
= Rs. 108, 000 
= 1,200,000 + 108,000 
= Rs. 1,308, 000 


25 
Rate of Zakat = 2.5 % ог 100 


25 
payable amount of zakat = гор" 1,308,000 


= Rs. 327, 000 


Total Value 


Шш а. 
Neelam poid Rs. 11,000 os Zokat on gold. How much gold she hos? 
Price of gold Rs. 60,000 per tota). 
| Solution | 
Let the value of gold = x rupees 
25 


Rate of Zakat = 2.596 or 1000 


Zakat paid = Rs. 11,000 
2.5% of x = 11,000 


25 
1000" “7 11, 000 
x= 11000 х 1900 
y = 11:000000 
25 
х= 440,000 


. The value of gold = Rs. 440,000 


pnis Чон E AEST] 


HE 


= 7 33tolo 


7.5 Ushr 


Ushr is Zakat on agricultural products e.g. crops, fruit, vegetable etc. 
Ushr is paid after every harvest. Its rate is 596 of yield where labour is 
employed for digging wells, canals and bringing water from a distance 


and 10% where no manual labour is needed for irrigation. Ushr can be 
paid both in cash or in kind. 


Tahir obtained a yield of 50,000 kg of strawberry from his tube well 
irrigated land. How much Ushr will he pay if it was sold for Rs. 25 per kg? 


4 Solution i 
Total yield of strawberry = 50,000 kg 
Sale price/kg =Rs. 25 
Total sale price < = 50000 x 25 
= Rs. 1, 250,000 
Rate of Ushr = 5% (as land is tube well irrigated) 
5 
Amount оў Ushr payable = 1, 250, 000 x 100 
= Rs. 62500 


Tohir will pay Rs. 62500 as Ushr. 
122 


itemm BEY 


1. Shehla had 15 tola gold and 140 tolo silver for more than one year. 


How much Zakat will she have to pay if the market value of gold is 
Rs. 60,000 and silver is Rs. 1200 per tola. 

2. Usman had some jewellery and cash. He paid Rs. 25000 as Zakat. How 
much was his savings. 

3. Ігит has gold worth Rs. 280,000 and silver jewellery worth Rs. 62,400. 
How much zakat will she have to pau? 

4, Ali paid Rs. 49500 as Zakat. If he has 40 tola gold, how much cash he 
has? (Gold is Rs. 40,000 per tola). 

5, Yunos hos 30 jarib barani land. He obtained 1000 kg wheat рег jarib. 
How much wheat as Ushr will he have to pay. 

6. Hayat Khan cultivated sugarcane on 10 jarib canal irrigated land. He 
sold the sugarcane for Rs. 120,500. How much Ushr will he have to pay. 


1. Colour the correct answer. 
i. Ushr is payable after 
One year ( Six months ІЗ Every harvest А! of these 
ii. The rate of property tax for recorded value is 
06% [12096 B18% 10.2% 
iij. Property tax is levied on 
© Urban property E Rural property 


ІЗ. None of these EL Both urban and rural properties 
iv. The rate of Ushr for barani land is 


a 5% m 10% 


з 20% E 2% 
123 m 


v. GST is levied on 


© Factory owner EL Whole saler 


I. Final consumer EL All of these 


vi. The rate of GST is 
E 20% ІП 2% 
vii, The rate of Ushr 


ІЗ 108% ІП 16.5% 
for canal irrigated land is 


И цоо 


viii. If the cost price is more than the куй шы the seller has made 


E Profit ҺА Loss 
Gm icone EL All of these 
ix, Profs cie Iculated іп 


Match factory E Restaurant 
& Banks EĻ All of these 
x. 20% of 500 is 
p 1000 -p 100 G 10 EĻ None of these 


xi. The payment of Zakat becomes compulsory on a person if 7.5 tola 
gold is in his or her possession for 


[3. One week 


h 
ro pj 355 days 


One year 

Ali owns a house worth 7.2 million rupees. How much property tax will he 
have to pay after one year if the rate of property taxis 2%. | 

3. Апее is living in army flats. He paid Rs. 90,000 as property tax. What is 

the are of the flat if it is charged at Rs. 50 per square yard. 


л 


t. The cost price of a tube well is Rs. 50,000. What will be its selling price 
after adding 16 5% GST? 

Ashopkeeper purchased 200 tube lights for Rs. 7600. He sold each one for 
Rs. 45. How much profit he obtained on the sale of tube lights. Also 


calculate percentage profit of per tube light. 


Sa Glossary MEREEEEENEENS | 


Tox: The money collected from the citizens to run the country, by the 
government is called tax. 

Property Tax. The tax levied upon buildings and residential areas is called 
property tax. 

General Sales Tax (GST): The tax on items purchased is called general sales 
tax. 

Zakat: An amount payable by every adult muslim if he or she has at least 

an amount of wealth called Nisab. 

Nisob: 7.5 tola gold (87 gram) or 52 tola (603 gram) silver is the nisab of 

gold and silver. No Zakat is due on wealth until one year passes. 

Ushr: А type of Zakat payable on agricultural products after each harvest. 


Sahib-e-Nisab: The Muslim having the required quantity of Nisab. for “2 
o muslim Zakat becomes obligatory. 


ES ACTIVITY 


Calculate the GST for 10 commodities used in your home. 


Make a list of it. 


~—|Mothomaties Grade VII Unit 8 Algebraic Expres 


Algebraic Expressions 


| whet | Yoww Learn 


~ Define a constontas 


a symbol having o fixed numerical volue 
~ Recall variable as 


9 quantity which can take various numerical values. 
^ Recall literal as an unknown number represented by an alphabet 
~ Recall algebraic expression as а combination о) constants and variables 
connected by the Signs of fundamental operations. 
~ Define polynomial as an algebraic expression in which the powers of variables 
are all whole numbers 
ш Identify a monomial, o binomial ond a trinomial as а polynomial having one 
term, two terms and three terms respectively, Uses о! Algeoraic 
Add two or more polynomials. 
Subtract a polynomial from another polynomial. 
Find the product of 
© monomial with monomial, 
е monomial with binomial/trinomial, 
© binomials with binomial/trinomial. 
Simplify algebraic expressions involving addition, Subtraction ond multiplication 
za Recognize and verify the algebraic identities 
© (x4 ох + b) =x? + (a + b) x + ab, 
@ (a+b? = (а + bXa + b) = a? + 20 + b?, 
© (а b}? = (а - bXa - b) = а? - 2ab + b, 
I Мал 2 с артелі ee (using algebraic identities) 


Factorize an olgebroic expression (moking groups) 


ЕДІ its important 2 
Mathematics is one of the first things you 
learn in life. Even as a baby you learn to 
count. Starting from that tiny age you will 
start to learn how to use building blocks how 
to count and then move on to drawing objects 
and figures. All of these things are important preparation to doing 


i М „с 


&1  Algebraic Expressions 


Recol thot, 
A symbol having fixed numerical valu led a constant. The number 0, +1 
12, £3. are constants because their values remains unchanged 


A symbol or a letter whose value varies i.e. does not remain constan 8 
called a variable or o literal number. Variables are usually denoted by smal 
English alphabets a, b, c, .. x, y, г. For example in a gebroic expressions x94, 
ч+5 nd у are variables or literal numbers whereas 4 and 5 cre constants 


A literal is an unknown number represented by an alphabet 


The combination of constants and variables о, b, с, т, y, 2 connected 4 
the fundamental operations +, ~, x, + is called an algebraic expression м 
example 2:2«x45 15 an algebraic expression having three terms 2х2, х ond & 
whereas 2 is the co-efficient of x7, 1 is the co-efficient орх алд 5 is o comme 
term likewise кец, 2393, 24-443 ore the examples cf algebraic expressions: 


A polynomial of degree n in one variable x has terms of the form ax" 
where a is constant and n is a whole number 


The parts of a polynomial Separated by plus or minus signs are called terms 


For example x+5, 3х2%2х45, ,2-2у%4 are polynomials 


1 1 ; 
where as =j 2х-— and -/[х+2 are not polynomials as the powers of every 
: x 


voriable is not a positive integer. 
The degree of polynomial is the highest degree of its terms 


A polynomial may also be in two or three variables. For example x+y, 
23х2 2-у3 nomials in two variables x and y whereas х2уг+ху22 
x 3x2y4 3xy?- y? are poly 
is a polynomial in three variables х, y and z 


к=н 


Find the degree of each polynomial 


Polunomial means an expression having many terms. “poly” means 
"many" and “nomial” means "terms". 


яв Monomial: A polynomial having only one ter... із called а monomial. For 


example, P(x) = 3, P(x) = 3x are monomials. 


® Binomials: A polynomial having two terms is called binomial. For example, 
Р(х) = х+2, Р(х) = 34-7 are binomials. 

® Trinomial: А polynomial having three terms is called trinomial. For example 
х2+2х+1, y?-2y+4 аге trinomials. 


3+4y 
2а-3с 
6x?+3xy 
7pqr+pq? | 3v?-2w-ab? 


р?+5р+4 


State whether each expression is a pol i ігі i 
EN polynomials. If it is a polynomial, 
identify it as a monomial, бА дал quen, 3 ee 


8.1] 


1. Write the constants and variables 


l of the following algebraic expressions. 
0 x-3 00 y+5 (i х2+2ху+4 

І (М) 2х-25+у? () 22-5248 (vi) 2t2«3t47 

| 2. Find which of the following expressions are polynomial 

| 2х+1 Gi) i Gi 3 


(М) 3х2-2ха5 w 2355 5,1 2 


М) cx 
| 3, Write down the names of the following polynomials. 
O 2x (0 Bx (004 Gam эн 


"d 
(vi) х3-1 (мі) x*&5xe6 (лі) -7х (») 2xyr3yz 00 25% y+3 
^. Write a polynomial to represent the area of each shaded region. 


ТӨШ 


4 Solution 


=æ Method-1- Vertical Method > Method-2: Horizontal Method 
2х243х-5 - 245-7 (2x243x+5)+(5x?-4x-2) 
5х2-4х-2 3-4--1 -(2x24532) (3x04 (5-2) 
7х2—х+3 | 5-2=3 =7х2-х+3 
S) Add 3x34x-2, —5х3+7 ond 4x?-6x+5 
4 Solution 
ж Method-1: Vertical Method т Method-2: Horizontal Method 
Зх%+0х?+х-2 (3хФ+х-2)4(—5х#+7}4(4х7—бх+5) 
EX 010137 =(Зхз—5БлЗ}+4х2+(х—Өх}ң-—2+7+5) 
Ox8+4x? — 6x45 =-213+4x2-5x+10 


—2х3+4х?—5х+10 


вагх 


Subtraction of а Polynomials can also be done by vertical and horizontal method 


Method-1: : Vertical Method Method-2: Horizontal Method 
Arrange the polynomials in|9* Use brackets then change the sig? 
descending order. of each term to be subtracted цн 
Write the like terms in the some| Һе given polynomial. 

column. Group the like terms. 

Change he яв of each term їп ө Add the co- efficient ofthe like term- | 
the second polynomial. Both the methods are explained i | 


Add the co-efficient of two 
polunomiols. " ! the help of the following examples- 


(5) Subtract 232-3, 


4 Solution 


т Method-1: Vertical Method = Method-2. Horizontal Method 


4х2+5х-6 4-222 4х2-5х-6-(2х2-3х--4) 
32€ T3xi4 543-8 =4у2+5у-6-2х2+3х-4 
2х2+8х-10 -6-4--10 -(4x?-2y?4(5x«3x)4 (76-4) 
-2х2%8х-10 


i. Subtract 3х-2х2-5 from 5х2%2х-9 ii. (3—7x44x2-2)-2x?-9x4) 


Ex ^ Exercise (82 


1. Add the following polynomials. 


Tidbit 
We can only add 


() х2+3х+4 К 38-2 E 
(i) 3х3-2х2-0х-5 |, х3ьх2-3х-9 mains, 
10-x42:? , 4v?-3x45 


(i) —х+5х?+4 
(м) 4y+2—3y+2y? , 4y3-5y?+7 , 242-5 
4p-3q+4r 


(v) p+2q-3r , 


2. Subtract the second polynomial from the first polynomial. 
O х22у+4 А?+бх-5 
(i) x3-x24x5 4х2+6х+8 
(i) a+3b-€ , 3o-4b*2c 


3. Add the following. 
[0] 5y3-4y?-3y+4 
—-4у5-2у?+бу+15 _ 


—— ER 


Loic cssc әле VIL Үүл Er зама gr] 


w Зх*^-ЬоЗу+7х?+10 
-10х*+0хЗу+2х?+5 
ОТИВДОР ЭРЭ. 


(2357 ғөшеа of Polynomials 


(a) Product of monomials with monomials 


Ө) Find the product of (-3х24Х2ху2Х-5х249. 
Solution (3x? yK2xy2X-527y7) 
-(-3Х2Х-5Хх24Хху2Хх249) 
"30, 
=30%%у 
(b) Product of а monomial with a binomial/trinomial 


Here we shall use distributive property of multiplication., 


ЕЕЕ 7 ) Find the product of 43а). 


(Samed 2x?(3x+4y) 
k Ёс -(23x2X3)4Qx2X Ag) 
=bx""48x2y =бх3+8х®у 
Find -2x2(3x2-7x410) 
= а 1 Vertical Method 


32 - 7x 10 
Se pk Distributive Property - 
ылай 007 ` Multiply | 


= Method 2 Horinzontal Method 3 
2x*(332-7x410) 20 E. 
о) Debe 22) ЭЁ 
=6x"--145)4-20,2) Multiply — PST 
=6x" *14x?-20x2) Simplify 

барт. a 


(0 Product of a binomial with a binomial/trinomial 


In order to find the 
binomial/trinomial multipl 


the terms of the 2" polyno 
method is explained with th. 


Product of a binomial with another 
y each term of the first polynomial with all 
mial then add the co-efficents of the like terms. This 
е help of the following examples. 


«кеші, (8 ) Multiply х+1 by 2x43. 


( Solution | 2+3 
х+1 
2х2%3х 
+2х+3 


2х?+5х+3 
(9) Simplify (х+2Җх3—3х+4). 


Horizontai Method 


(х+2Хх3-3х+4) 
=хх3-3х+4)+203-3х+4) 
x^ —3х2+4х+2х%-Өх+8 
pe 42:3-3x24(Ax-bx)48 
эхэ +2х3-3х24(4-6х+8 
—ха 42:3-3x2-2x48 


() (322 (ii) 5х?(х?+2) (i) (С-3хчу2ЧХ 532.) 


(м) (+2524) (v)  aXa?^*a*1) (vi) (-чХх”-ц2) 


(уй) (atbXa+b+0 (viii) G2-9X6x?-5x44) 


GES (10) reme 
ж Method-1: Vertical Method 
Step-l: Multiply by 2 Step-ll; Multiply by x Step-Ill: Add like terms 


х+3 ж ae 
x x42 c _x te 
xi ” 
22 x 3x 43x 
= Method-2: Horizontal Method а) 
(х+30х+2) = л(х+2)+30+2) 
= х0)+х2)+30)+3(2) 
= х2+2+Эх+6 
zx 5x46 
Simplify 4(3d245d)-díd2-7d412). 

A(3d?+5d)-d(d2-7.d+12) 


= 4342-45) -d (4) — (а) (799-0 (12) 
= 1242420d4-d5)- 7424-124) 

= 1242420d-d2 4742-124 

= 434120247424 (204124) 

= -d*419d2484 


ышыне Era ——;—— “= 


° NG $ mplify x(x—y). 2y(x+y)+2xy 
Solutio: 
( Solution Хх-ў)-2у(х+у)}+2ху 
>х2-ху-2ух-2/2%2ху 
=х2-2у#+4-ху-2ух+2х) 
=х?-2у2—-ху 


[Example 3) Simplify xG?su?-1)«u(2 x2 1 Hula? +y?) 


( Solution | 
XxGx?*uy?- 1)«u(y?—x7-1)-Gc- gx? y?) 
= х%+ху?-х+у3-ух?+у—{х%+ху2—ух?—-у3} 
= x3 ydf! xy) ey egit ey? 
= yay 
= 2у3-х+у 


Әт э] 


Simplify the following expressions. 
G җх-2ф}+у(3х+2у)-б2+у) GG) (+) Ge) -2xy 
Gi) gb(o+b)-(a2+b3+0%+ab%) GV) (2a+3b) Qa-3b)«(o*-55) 
() 2y-3x94Qx-1) бё+5х+11) WD. 35x?) 


м0 с у?-5)+9 +5430) (242-7у+4) 


Simplify. 
: 2)+3x(5x2+2x-6)-5S(3x7-4) 
0 ацар-ванб-3247-59 32) 0 404 


83  Algebraic Identities 


Identity Мо. У 1) (xtaXx+b)=x"+(a+b)x+ab 
Proof LHS =(х+а)(х+Ь) 
= Хх+Ь)+а(х+Ь) 
= x ¢xbtax+ab 
= x'+ax+bx+ab 
= x'+(a+b)x+ab 
=RHS 


Thus (x+aXe+b)=x"+(a+b)x+ab 
азыра 14) Simplify with the help of algebraic identity. 


0. (х+5)х+3) 00. (х-2)(х+7) 


O (ох+5х+3)= х°45+3х+5х3 00 ODT) = PACA 
тх 510235775. Set 


Find each product. 
si 5) 043) i G2) 47) й. GA 0+5): 


—PJ—————— 


Identity No. ^ 2 ) (a+b? = (a+bXa+b) = a^42ab4b/ 


Proof L.H.S = (a+b? 
= (a+bXa+b) 
= a(a+b)+b(a+b) 
= a'+ab+batb? 
= a’+ab+ab+b’ 
= a'+2ab+b’= R.H.S 
As L.H.S = RH.S 


Thus (a+by'=a"+2ab+b’) or (sum of two terms) 


= (1"term)'+ 2(1"term x 2™term) + (2 “егт/) 


Simplify with the help of algebraic identity. 


(0. Q5Y (10. (243 u? 


( Solution | ©. (х457 = OO) +2005) HEY = x°+10x+25 
Gi). Qxe3yf = (2x +2020ByH3yF =4x°+ 1 2cy+9y? 


Find each product. i. (3g+5Y ii. (2x43) йй. Gr 17 


deity No. 7 3) (0-b) = (o-bXo-9 = a’-2ab+b° 


1 L.H.S = (0-6) 
MT = (a-bXa-b) 


- a(a-b)-b(a-b) 

= a-ab-ba+b° 

= a-ab-ab+b’ 7 ba = ab 
= a’-2ab+b’=R.H.S 


LHS = RH.S : 


As 
CORE 2 2gb«b' ) or (difference of two terms) 
зин = (T"term)*-2(1"termX2"term) + ("term 


РҮҮ 


Г trompe 16) Simplify with the help of algebroic identity 


(-37  G) Gry 


€ Solution ). G3) = (0-203) 
-х-бх9 
(Sx—4y) = (5x) -205x X4y)+(4y) 


= 25x —40x 164 


Simplifu with the help of algebraic identity 
| i. 0-40 ii, (&—6h) 


NGHE 4) с = оноо) 


Proof 
LHS z(arbXa-b) 

= o(a-b)«b(a-b) 
= o'-ab«ba-b* © ba=ab 
= а = RHS 

As LHS - RHS 

Thus (a*bXa-b) 

or 


m ond 


Square of the difference of two terms = the product of their 57 
their difference 


139 


Emm Simplify with the help of identity No 4 


(0. 2-25 (i)81y-64x 
( Solution (0. 22-25 - (0-45) 
з(х45Хх-5) 
09. 814-64: = (948x) 
= (9у+8хХ9у-8х) 


тру i,-9ntz4 — цг 


Be? Exercise БЕҘ 


1. Simplify with the help of the concerned identity 
(0. (хє21х45) G) &+3)0-7) 
(10 (х4:1Хх-3)-044Хх4:2) 

2. Expand by using suitable identity. 


(0 Ё22) 


O (26357 


5) 
on (5-49 


Gi) 0-20? 
(vi) (Qx-Suf «Geh 


[9] (3a«AbY -(2a-5b үг? 
3. Simplify with the help of 4 suitoble identity 


8.4 Factorization of Algebraic Expressions 


Writing оп algebraic expression as the product of two or more algebrai 


expressions is called factorization e.g 2x+6 = 2643) 


This shows that 2(x«3) is the factorization 0 
and x+3 are called factors of the given expre 
some important cases of factorization 


А 


This type of expression can be written in the form of perfect 
and the factors become clear 


f expression 2x+6 whereas 2 
ssion. Now we shall conside 


*quares 


We know that a’+2ab+b’ = (a+bXa+b) = (a+b) 
o'-2ab«b' = (a-bXa-b) = (0-0) 


Quum 18) Foctorize х «16x«54 
| Solution |  x*16x«64 


= G'«QXGX8)«(8) {using a°+2ab+b’=(a+b)} 
= (+87 
= (х+80+8) 


SITY (19) Foctorize 450°-600+20 


{ Solution 450”-600-20 


-5198:120441 (taking 5 as common) 
= 5{(30)"42X30X2)+(2)'] using a’+2ab+b’=(a+b)! 


= 5(3a-2) 
= 5(3o-2X3o-2) 


ЕСІН 
2 2 2 қ 
25х —36y = x (6y)’ {using 0 420040 «(0407 1 
- (Sx+6yX5x-by) 


Factorize 5057-1250 


q Solution | 
5ab'-125a = 5a(b'-25) 
= Sa[(b)-(5)] (taking 5a as common) 


= 54(5-5ХЬ-5) | [using o^s2ab«b -(o«5) 


[Example 22) Evaluate (36)-(25/. 
{ Solution 


(367-0257 = (36425Х36-25) tusing a^ £20b*b/-o«b)'l 
= (61X11) 
= 671 


= Exercise 8.6 | 


Factorize the following 1 
09 16-24х49х” 


[0] х2+4х+4 2, 
(а) 9'+30х+25 iv) wt 
(0) Ax! 12xy 9 wi) Ly! 
Ян x 
: qi) 9 Ye 1237-1207 
б -2x416x-3 2j 60 s | 
i i c 


hd 


ТА Factorization of an algebraic expression 


М. (making groups) 


To factorize the expression хЇ+рх+а 


Write the expression in descending order. 
Find two numbers whose sum is p and product 
is q then factorize after grouping different terms. 


For example: 


хЇ+5х+6 
Here p=5 and q = 6 


Possible factors of 6 ore as under. 


Ve x24+Sx46-= 742r43x46 
=O) 

= 362)«3042) 

= (+2Хх+3) 


50903 Factorize x 8x15, 


( Solution 


Here -3 and —5 are the two numbers whose sum is -8 and product is +15 
Therefore, — х-8х-15 = x-3x-5x+15 
= (-33)(5-15) 
-хх-3)-5(х-3) 
= (-3Хх-5) 


Factorize y'-y-20. 4490 


t Solution ў ах 
Here +4 and —5 are the MY geh ME sum is —1 and whose product is 
-20. 
mea OS: y+4y-Sy-20 
М = (y™+4yH5y+20) 
= убу+4)-5(у+4) 
= (у+4Ху—5) 


Factorize 20-25-40. 
се 


20 + 2v 40 
= 202 +t 40) 
= 2 {t2 + 5t — At - 40) 
-246%5-46%5) 
22( 456-2 


= Exercise 


Factorize the following algebraic expressions 
(0) хабхаЗ 00 х^+6х+8 (i) x yrds у-27ху 
(v) x42x-15 м) 8-20-15 (v) -20°+10a°-8a° 
(vi) y-5y+6 (vii) t-t-12 (9 х?+5х-24 


E^ REVIEW EXERCISE БУЙ 


1. Fill in the blanks. 
(0 А symbol whose value does not remain constant 15 


777 7. — — — — 
00 іп x+5,5 is called 


(OU D — 
Gv) 22+2х+3 is a — —— — іп one variable. 
6)  (o-b)-. 
2. Read the following statements carefully and write 'T' in front of true 
statement and 'Р' in front of false statement. 
@ x 
x 
(0 х?+х= 3 is binomial 
40 Geta) Geb) -хҢоғУхғар 
Gv) (3) G-2)5x^45x-6 
00 а = (a+b) (a-b) 
3. Choose the correct answer 
@ (а+0? = 
E o-2ab+b [B o°+2ab-b? 
B. 0-205-57 El b'«2ab-o" 


^. Ns ps EROR ER RES — | 


is a polynomial 


OO000 


00 хзб- n F 


1 (-3Хх-2) D o3«2 
з 063-2) E o-3x«2 
| Gi) (х«АХх-4) = 


а! x-8 D x+16 з x38 п 2-16 


(м)  pOOmx 5x44 is a 


E Monomial [I binomial 
G trinomial E] none of these 


(№) C2x°X4x’) = 
п -8° m -6x° B -&' пг 


(vi) The product of 2x^ond 4x' is 


HB 8 Be B 6v Bac 
(vii) If a’-2ab+b’ = 36 and a’-3ab+b’ = 22, find ab. 
в 6 (38 з 12 g 14 
(vii) When x^—«1 is subtracted from 3: —4x«5, the result will be 
[1 26-3» B 2-9 
mam 3x-6x*6 E 4x°-6x+6 


4. Add 2х2+х-2апа —Ax «5x6. 
5. Subtract х цу7х y-5 from — зху+10+2х у. 


6. Multiply (+ Dwith x*l. 


7. | A = x4y+2, B = Х+Ї, С-у! E. 
ә A-B4C (00/4 
Gy A«B-C 00 
8. Factorize. am n 


@ х2+16+64 00 16x 


c-— Glossary иш. | 
э A symbol or letter having fixed numerical value is called constan 


D A symbol or letter whose value does not remain constant i 


called variable 


Alaebraic expression: The combination of constants and variables о 
b,c.x ye connected by fundamental operations +, —, х, + is calle 


algebraic expression 


сэ Literal number: An unknown number represented by an English alphabet 


is called literal number. 
D Polynomial: An algebraic expression in which 
are all whole numbers is called polynomial. 
Monomial: A polynomial having only one term is c 
Binomial: A polynomial having two terms is called binomial. 
Trinomial: A polynomial having three terms is called trinomial. 


the powers of the variables 


alled monomial. 


осоо 


Algebraic identities 
e (х+о)(х+Ь) = x°+(a+b)x+ab 
a (a+b? = a*+2ab+b* 
© (а) = a'-2ab«b* 
* a'—b' = (a+bXa-b) 
© Foctorizotion: Writing an algebraic expression as the product of two? 
more algebraic expressions is called factorization, 
Abdullah and Nadia are subtracting 4x-5 from х2+3х-5. 


то 


Tidbit 
Use of brackets 

minimizes chances 
of mistakes. 


ГА 


Abdullah, 

Nadia: 
мэнд | x*«3x-5-(3x-5) 
=х?-х-10 =х?—-Зх-5-Ах+5 


-х2-х 
Who is correct? 


unit 0) Linear Equations 


4 2 295 
Lc Щщ Learn 32 ДЧ 


~ Define a linear equation in ene varie. . E i 
Donen i ӨМ ret 1 
Solve linear equations of the pe ес“ E 

c ax*be-c < 


[ШЇ es important | i 

solve problems in every wolk of life from 
PEE oos data, One of the most frequent uses 
oflinear equations is solving problems involving motion, 


Meals ms маша теа Еш a DAA Е) 


The Great Wall of China 


In the fourteenth century, the part of 
The Great Wall of China that was built 
during Qui Shi Huangdi's time was repaired, 
and the wall was extended. It was 1000 
miles before the extension. When the wall 


was completed, it was 2500 miles long. 


How much of the wall was added? 


If we let x = the additional length. Then situation can be shown by 
theequation 


1000 + x = 2500 
Solving for x, we get 
x = 2500 -1000 =1500 
The Great Wall of China was extended 1500 miles in fourteenth century: 


An equation is like a scale to keep the scole 


balanced, you will have to put same weights on 
both 


mee ee ee Машаны Gode V Ui 9 nes ui 


= 
91 Equations 


12 Definition ) 
—— 


————— 


n ati 
An equation is а statement that two expressions are equol 


A linear equation in one variable has the form of ax + b = 0, where 
в and b аге real numbers a + 0 


Em Write five example of linear equations 


Each of the following is a linear equation . 
©. х-10-0 00. y+4=0 (іі) 377 
04. 2x 43-0 (м). 52-4 


e = 
92 Solution of Linear Equations | 
ё The value of the voriable which converts the given equation into a true 
ооп. 
sentence is called solution or root ofthe equo" 


of the equation 2x+3=7, because replacing x 


For example х=2 is the solution ch side and the equality 


ence on ea 
by 2, reduces the equation to true sent 


holds. z ! 
i.e. 4425 1 
7-7 
pr қ LHS- RHS 


150 


. Different techniques to solve linear equations | 3 


Certain techniques are used to solve linear equations in one variable 
which are illustrated with the help of the following examples. 


— 
Sample | 2 | Solve each equation mentally. 


(). -5х--30 З 
5х6 = 30 Think: What number times 5 is 30? 
x=6 ~ t 


---8 Think: 72 divided bu what number is 8? 
д=9 The solution is 9 
led Practice — 


For what value -of х the equation 5x - 2 = 8 is true? 
| Solve each equation mentally. 


| 
| а+8 = 13 ii 12-d=9 іі, 3x = 18 iv dene 
| деру. i "t 4: : 
Tidbit ae S зун са == 
When solving an equation, ме can 3 
(a). Add the same number to both sides of the equation. | 
(b). Subtract the same number from sides of the equation; | 
(с). Multiply both sides of the equation by the same number. | 
(d). Divide both sides of the equation by the same non-zero number. | 
~ 


guess) Solve. 5х+х = 4х+2 Note | 


, Always write solution set in { } 
( Solution i.e. within the brackets. 
5х+х-4х=2 (Collecting | 
9 like terms) ке 
E x43 SB 8 LU 
QU (Dividing both sides bu 2) г 
х= 1 The solution set = {1} | 

Verification | 


If we put x = 1, in the original equation we get 
5(0«1-4(D0-2 
541-422 
6-422 222 Which is true. 


Solve, 3 +20=5x (Using Distributive law) 


( Solution | 
39 + 2x) = 5х 
27 + 6x = 5x 


27 + 6x - 27 = 5x - 27 
бх = 5x = (5х – 27)- 5х 


=> бх=5х- 27 


= 5x -27 – 5х 
3 gi Hence the solution set = 1-27) 
xen 
Verification: 
je the value of x in the original equation, we get 


+ 2-27) = 5x (-27) 
” 309 – 54) =— 135 = 3-45) = – 135 
135 = – 135, which is true. 


152 


. cee a a dient Evain raa fel 


€ Solution . 
4 1 2 


—-X*—-2X4t— 


5 4 5 
Multiplying all terms by 20 (ће LCM of the denominators) 
20x$ x«20 х1 = 20x + 20x 2 
5 4 5 

16х + 5 = 20х + 8 


16х+5 – 5 = 20х+8- 5 Here is the 
16x = 20x + 3 solution. 
16x — 20x = 20x + 3 - 20x 
-4х-3 
PE 
7271 


3 
Hence the solution set = { 4 | 
Verification 


Substituting x — 3 in the original equation we get, 


[3| 41. «аЗь ә 2 
B 4*5 
Here is the Eon esM 
verification. Sigue) ae 
-12-5 -15%8 

20 20 


EZ 
2720” which is true. 


Mathematics Grade VII iis @ linear 89759 А 


[ ) 
Mi [ Example 6 Solve. 08r 4. 025. 01x 407 


4 Solution 
Converting decimal fractions to Common fractions, we qe! 
8x n. i 
10 * 106^ 16746 
Multipluing both sides х. 100 
8х 
100 x — - 
x +100 x 29. 5 = 100 x55 100 x Z 
80x + 25 = —10x + 70 
80x + 25 = -10x + 70 ! 
80x + 25 — 25 = -10x + 70 ~ 25 b 
80x = -10x + 45 Р 
80x + 10x --10х + 45 + 10x 
90x = 45 


or х-0 


Hence solution set = 10.51 
Verification: 
Substituting x = 0.5 in the original equa 
0.8 (0.5) + 0.25 = - (0.1) (0.5) + 0.7 
04 + 0.25 = -025 +07 
065 = 0.65, which is true 


tion we get, 


—|Mothematics Grade МИ Unis 9 Linest E9955 дүр eae (ЕЗ 


ЖЕ 7) so 250‹+75- 125 + 175х 


4 Solution 


250х + 75 = 125 + 175x 
HCF of the co-efficients is 25, we divide oll the terms by 25 and get, 
10x «4 32 5 + 7x 
10Х-3-3-547х-3 / 
10х = 7x +2 «Ф Tidbit T жн 


| Good mathemotics is not 
10х-7х = 7х+ 2- 7x about how many answers | 


3x=2 you know ....... It's how you 
àx 2 behave when you don't 
гү 5, 5 know. 
2 
pog 
Hence, the solution set = B 


Verification: 


ing x = E in the original equation we get, 


3 
500 350 
3 + 75= 125+ > 
500 + 225 , 375 + 350 
3 8.5, 
ns. 

3 


250x2 +75=125+2 х 175 


725 
Tg s Which is true. 


$22" Solving linear equations of the tupe 


ах+Ь=с Gi). ax+b 
a+d 


 Ехстріер 8 ) Solve 2x  4« 12. 


Solution 


Жақы аж. үр 
2x+4-4=12-4 (Subtracting 4 from both sides) 
(Simplify both sides) 


(Dividing both sides by 2) 
(Simplify both sides) 


Hence the solution set = {4} 


‘Gx 9) 5x1, . 
Dep (9) Solve = =. 


Solution 


(Multiplying both sides by 3) 


(Simplify both sides) 
(Subtracting 1 from both sides) 


(Simplify both sides) 
(dividing both sides by 5) 
(Simplifying both sides) 


! ! 
AA 4 > 


6 Solution 


x-1 » 1 
t im : 1 (9 
i227 8 


S@-1)=1@r+2) (By cross multiplication) 
5x-523x«2 (Using distributive property) 
5x-5-3r23x«2- 3x (Subtracting 3x from both sidex) 
2x-5=2 (Simplify both sides) 
2х-5+5=2+5 (add 5 оп both sides) 
2x=7 (Simplify both sides) 
ж.7 (Divide both sides bu 2) 
2. 2 
5-2 
2 


Hence the solution set = |7) 


Find the error. Sultan and Rizwana are solving 8n = -72 


Sultan 
Bn = -72 
Bn (8) = -72 (8) 
n = -576 


Who is correct? 


Solve the following equation, 


T ес жа | 

х+ (i) х-5-2 (i) 5-5 gays 

оча ОЕ ан c gio жлне, 
574 (0706-2-21 Uii 21-3 


92x-2 
2x € 1 


о 391 
Тр 


= 3 (4) 0.3x  0.2(10-9-0.15(30) 


The difference of a number 
and ten is seventeen. 
Find the number. 


Words The difference ofa number and ten is seventeen 
Let n = the number. Define the variable. 


Variables 
The difference ofa number and ten 15 seventeen. | 
мы шит оо 


n- 10 - 17 


Equation 


Kms 


An American alligator hatchling is about 8 inches long. These alligators 
grow about 12 inches per year Estimate the age of the alligator in 


the photograph 


ЕЕ je 


— - — 8 + 120 


% Solution 
The expression 8 12a represents the length in inches of an alligator that 50 


years old 
Since 10 feet 4 inches equals 10 (12) + 4 or 124 inches, here the equation 5 


8 + 12а = 124 
8 + 120 - 8 =124-8 9 
12а =116 12 de 
12a 116 8 = 
о уг 22 b 
12 12 12 


а=9 2 years or 9 years 8 months 


3 
Tidbit кен 


There is по magic formula for becoming a good problem solver But it 
does seem that successful problem solvers do a lot of problems; they 


practice 
! = 


PES 
[ кете 12 
The length of a rectangular farm is twice of its breadth. Find the length and 
breadth of the rectangular farm if its perimeter is 30metre 


4 Solution 


Let the breadth of rectangular farm = x metre ағ 
The length of rectangular farm = 2x metre | 
Perimeter of the rectangular form = 30metre 
Ох. 


We know that 
Perimeter of а rectangle = 2 (length + breadth) 
30 = 2 (2x + x) 
30 = 2 3x) 
30 = 6x or 6x = 30 
Dividing both sides bu 6, we get 

х _ 30 

b 6 

x=5 
Hence breadth of the rectangular a = ху. - 
22x5- 

length of the rectangulor form 


or 


ЕБ is 15cm longer than 
Nojma's scarf xe 


its width. If its area ! 
its dimensions. 


шшщ 


Age of the brother is twice the age of the sister, three Years back 
of the brother was three times the age of the sister. Find their present ages, 
€ Solution 

Let the present age of the sister = x years 
According to condition the present age of the brother = (2x) years 
Three years back the age of the sister = (x — 3) years 
Three years back the age of brother = (2x — 3) years 
According to the second condition 
Age of brother = 3 (age of the sister) 
or 2x -3-3(x- 3) 
=> 2x-323x-9 


=> 2x-3-2x-3x-9-2x (Subtract 2x from both the side 
-3-х-9 
Add 9 on both sides 


-3%9-х-9:9 


> 62x 
or x26 
Hence 


The present age of the sister = 6 years 


The present age of the brother = 2 x 6 = 12 years 


i. A number increased 
іі. 


by 8 is 23, Find the number. 
Twenty five is 10 less than a number. Find the number. 


Sm 3 


li th 
Ali thinks of a number, adds 5 to it, subtracts 7 from the double of the 
sum, the result is 9. Find the number Ali thought 


1; 


1 c 
2. In a class of 45 students, the number of girls is 


14 the number of boys 
Find the number of girls in the class. 


3. A man has Rs. x. From which he spends Rs.6. If twice of the amount left 
with him is Rs. 86, find x. 


4. Afridi and Shehzad gave 69 runs opening start to Pakistan. If Afridi's 


score is doulbe of Shehzad's score then he needs how many runs to complete 
his half century? 

5. Perimeter of a rectangular play ground is 32 meter and its length is 4 m 
more than its breadth. Find the length and breadth of the rectangular play 
ground. 

6. Age of a mother is 3 times the age of her daughter, after 4 years 


the sum of their ages will 60 years. Find their present ages. 


1. Read the following statements carefully ond write 'T' in front of true 
statement and 'F' in front of false statement. | 5 
0) 4 b = 0 where a * 0 is a linear equation in one variable. 
) ax+b= 
= 0 is {-10}. 
(i) Тһе solution set of x- 10=0is f 


Gii) Тһе solution set of 4x = 241516. 


X LA is (91. 
oo mas dirt. 
iable. 


0) х2+ 1 isa linear equation in one vari 


ооз 
--4 | Mathernotics Grade VIE Unit 9. 


2. Fill in the blanks 
variable which makes the equation a true statement i 


__ of the equation 


(i) А value of 
called - 


(1) To solve a linear equation кайдасы ut number from м 
sides of the equation. 


(iii) The solution set o t = 215 


: m == | 
сха = — isa equation in variable 
ced n ———— 


(iv) 
(v) The value of x of a linear equation 3x - 10 = 2 is 
. Choose the correct option in the (a), (b), (c) or (d) form 


() Which equation is not equivalent to b — 15 = 32? 


G b+5=52 B b-20=27 
з b- 13-30 E b=47 
Gi) What is the solution of x — 167 = —52? 
815 18219 B-115 B- 
Gii) Solve 8x - 3 = 5 (2x + 1). 
mL 4 "2 з 2 B + 
(iv) Which of the following equati ыг 
t me $9 
ле Жы 9 equations has the sa 
DE &+2=12 B x+2=4 
LU 
n 8x = 10 fl 2x+4=3 
(v) Which equation has a solution of -5? 
EH 20-6=4 
m За-7 MOVER 
Nene 


— 


E $a. 19-16 
"A D 


(v) Solve 20 - 3) +5 = Зь — 1) 
Hu -2 n 
2 Е 
(vi) Solve 75 — 9t = 5 (-4 + 20) сс 
m -5 B -4 
4. Solve the following linear equations. 


() 5(3x-2)-2-2-2(1-792 00 3x1 4 


B 4 П 5 


. Perimeter of a Squared filed is 20 m. Find the length of each side of the field. 


6. The price of 2 tables and 3 chairs ins Rs. 340, but a table costs Rs. 20 
more than a chairs. Find the price of each. 
7. A father is 3 times as old as his son. In 10 years time he will be double 
of his son's age. Find their present ages. 


8. The rectangle and square shown below have the same perimeter. Find the 
dimensions of each figure. 


3x42 


ШЕ ы. Glossary Билл 

An equation written in the form of ax« b= 0, where a and b are 
(ед a linear equation in one variable. 

ісіп makes the equation a true statement is 
uation in one variable. 

ation in one variable 


D Linear equation 


D» Techniques to solve linear equ 
in one уа! 
To solve a linear десі om “sea 
2 eame number from both 
Acura ji E: equation by the same number. 


" of 
` Multiply both sides tion by the same number. 
4 ides of the А аса value is obtained. 
. Value of Maece tting in original equation. 


ons ою; 
g 

ЯЛ 
8 
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Fundamentals 


} Unit of Geometry 


You'll Learn 


ч сэ adjacent angles, complementary and supplementary angles. 


~ Define vertically opposite angles. 
~ Calculate unknown angles involving adjacent angles, # 


supplementory angles and vertically opposite angles. 09 
4 Calculate unknown angle of a triangle. 449 


~ Identify congruent and similar fi gures. ҰРА AQ 


Recognize the symbol of dy 
~ Apply the properties Y be congruent or similar. 
Гэ ёс the 2 les буш two figures to be congruent or similar 
une SSS = SSS 
мМ ЅАЅ = 5А5 
АЅА = АЅА 
HS = HS 
4 Drow ^ segment of a circle and demonstrate the property; the angles 
in the some segment of circle are equal. 


~ Draw а semicircle and demonstrate the property; the angle in the 
semicircle is a right angle. 


Describe a circle and its center, radius, diameter, chord, orc, major 


arc and minor arcs, semicircle and segment of a circle. 
^ 


--- - -1 


"There is no Royal Road to Geometry". 2% 2 


... Euclid | 


* 


P 
tics Grade Vil Unit 10 Fundamentals of Geo?" 
DD — ÓÀÀ fem 


Geometry is ever 

| where. i 

d aui M y Angles, Shapes, lines, line segments, 
curves, aspects of geometry are everu single pl 

скен s 3 y single place you look, 

ev Page. Letters themselves are constructed of lines, line 
segments, and curves! Take a minute and look around the room you are 
in, take note of the curves, angles, lines and other aspects which create 


\ your environment. 


P 


ДА 


а common side and а common vertex 


101 Adjacent Angles 


; м һауе 
Two angles are adjacent те ші set. 


ioni A 

ir i n 
(corner point) and their intersection M a. 
In the figure the angle ABC is adjace л 
CBD because: — : 
O. theyhave а common рз, "T 

ve 
Gi). they have a common (тех E 7 
(ii) Moles. is not contained ° E 
ігі ion is anu! à 1 
i.e. their intersection , 
166 


d Шш 
р<-7 
ЖИ Which angles are adjacent and which are not? 


00 1 


These are not adjacent ange: 


These are adjacent angles as they do not share a side 


(iv) 


(ш) 


ул 
Ж 


They are not adjacent angles 05 They are not adjacent angles 05 
they do not share a vertex. their intersection is not a null set 


102 Complementary Angles ; 
Definition: A pair of angles whose sum is 90° (Com | 
€ d | If the sum of two angles is 
mZ1 = 40°, mZ2 = 50° 90° we say they ore 
селге (9 "vienen | "Complement" to eoch 


| other. 


A 


BY 


Ї 

| / 
> Е// 
Bak — 
R G 
Non-Adjacent 


Adjacent 
Complementary Angles 


Complementary Angles 


103 Supplementa lemer ry Angles 


Non-adjacent 
Supplementary Angles 


lementary ongles in the following. 


Find complementary and supp! : 
Е uv 
- к 
3 : , 
168 


10.4 Vertically Opposite Angles 


e two angles whose sides form two рап 


Vertical opposite Angles ar 
)These angles are not adjacent. They are 


of opposite rays (straight lines 
always congruent (i.e. of same measure). 


Лапа Z3 are vertical angles. 2 
Z2 and Z4 are vertical angles. 3 
Z1 and Z2 are not vertical but are supplementary 


Calculate the measure of unknown angles involving adjacent, 
10.5 complementary, supplementary and vertical angles 


Ө 


Two complementary angles measure ""and 80°. What is the value of z? 


4 Solution 
We know that sum of the complementary angles is 90°. 
Hence, 2+80° = 90° 
z = 902-802 


г О мэр 


Two Supplementary angles measure "2x"and 136°. What is the value оре 
€ Solution 


We know (һас sum of the supplementary angles is 180°. 


Hence, 2x4 136? = 180° 
2х = 180? – 136° 
2x = 44° 
X =22° 


" .. Mathematics Grade VII Unit 10 —— ^ 


S) 


Two vertical angles measure 80° and 4x. How many degrees are there in x? 


4 Solution 


We know that vertical angles are equal. 


Hence 4x = 80° 


EHO 


entary angles measure (3x45) and (9x-5).What is the value of x? 


Two supplem 


4 Solution | 
We know that sum of supplementary angles is 180°. 


Hence (3x45)«(9x-5) = 180° 
3x+9x+5-5 = 180° 


Guided Practi aa ae үе 
7 00 Two vertical angles measure 
(i) Solve for x. | 100" and Sx. How many 


9х «77 degrees are there in ? 
31420 001-15 TELS | 


-a e -алжетаік of Geometry ey 


——— € — 


Calculate The Measure Of Unknown Angles Of 


10.6 А Triangle 


Interior Angles of a Triangle 


The sum of the measures of the interior angles of any triangle is 180°. 
M 


In AMNP, mZM + mZN + mZP = 180°. ф 


amm ` ( 


In AABC, mZA = 42° and mZC- 63°.What is the measure of 2B? 


Let mZB=x. 
Since the sum of measure of all the three angles is equal to 180° 


Thus 
m2ZB+42°+63° = 180° 


m2ZB+105° = 180° 
mZB = 75? 
So mZB = 75? 


The angles of a triangle are in the ratio of 1:2:3.Find the measure of the 
smallest angle of the triangle. 


Let measure of the smallest angle = x measure of the second angle = ж 
and measure of the largest angle - 3 
Then 
Sum of the measures = x4 2x+ 3x = 180° 
i.e. 6x = 180° 
or x = 30° 


= i i © 
171 Mathematics Grade VII Unit 10 Fundamentals 0) 


Be Exercise 0.1 


1.Two complementary angles measure x and 6 


5°. How many дедг к 
2.Two vertical angles measure x and 45°. Ho у degrees are there in x? 


w many degrees are there in x? 

3.Two supplementary angles measure x and 75°. 
there in x? 

4.Two vertical angles measure 2x and 80°. How many degrees are there in x? 

5.Тмо complementary angles measure (2x +10) and (x +20) degrees. 
What is the value of x? 

6.Two supplementary angles measure (5x — 30) and (x +90) degrees 
What is the value of x? 


How many degrees are 


7. Solve for x. 


Two objects are said to be congruent if they are same in the size and 
shape. This seis is known as congruency. If one of the two objects has 
the Bi di and size as mirror image of the other then these shape are said 


tobe congruent. For example: | 
(йі) 


(0 | 
In the above figure (0 and (ii) are m d figure 
congruent if their corresponding angles аге equal. 
Wet 
| | oe is denoted by 22 НИ В 


«. means the same in size and в 
ы алана бро МЫҢ. | 


s (i) and (iv) are 


Congruent angles 
Two angles are said to be congruent if they have the same meo: 


л 


sure for example 


o 7 
24 60° 
A 

ian 


Similar Figures 
Two shapes are said to be similar when the shape is same but they 


only differ is in size. In the following the two triangles are similar 


A B К 2 10 
12 
24 


Following is a comparison of similar and congruent figures 


Corresponding 
angles ore the 
same 


Corresponding | 
angles are the 
same 


Corresponding Angles 


Corresponding | Corresponding 
sides are the sides are 


same | proportional 


7 E тэн 


Corresponding Sides 


temm 


Answer the following question regarding the figures: 


1. Is this an example of similar figures? 
o. Yes b. No 
2. These are two congruent triangles. Fill in the missing values in the given blonks. 


е and complete the following statements: 


Look at the shapes abov ар 


0. Shape 1 is congruent or 
b. Shape 6 is congruent to shape T. 75 
| c. баре EET uo to each other. 
d. Shape 8 e ын 
е. Shape 5 is similar to shapes — —' — 


similar to shape — —. 


4 
174 
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10.7 


figures to be congruent or similar 


Application of the following properties for two 


Methods for proving (showing) triangles to be congruent 


SSS=SSS 


If all the three sides of a triangle are 
congruent to the three sides of another 
triangle, the triangles are congruent. 


If two sides and the included angle of 
one triangle are congruent to the 


SAS=SAS corresponding parts of another triangle, 


ASA =А$А 


HS=HS 


the triangles are congruent. (The included 
angle is the angle formed by the sides 
being used.) 


If two angles and the included side of 
one triangle are congruent to the 
corresponding parts of another triangle, 
the triangles are congruent. 


If the hypotenuse and base of one right 
angled triangle are congruent to the 
corresponding parts of another right 
angled triangle, the right angled 
triangles are congruent. (Either base of 
the right angled triangle may be used as.) 


ИЕ 


10.8 Circle 


A circle is a shape in a plane with all its points 


Here we recall various notions of a circle 
(10.8.1 \ Definition of Circie 
at the same distance from a fixed point known 
as centre of the circle. In figure point ‘A’ is the 
centre of the circle. 


(os Definition of Radius 


The radius of a circle is the distance from the 
center of a circle to any point on the circle, it 
is denoted by r. 

It is clear that: 2r = d 


GEOMETRIC SHAPES 


The length of the line joining two points 
of a circle through the center is called the 
diameter, it is denoted by d. 


Прызы хае а ас twice of its radius. | 


A chord is a line segment joining two points on 
a circle. 


A circle has many different chords. Some chords 
pass through the center and some do not. A 
chord that passes through the center is called 
a diameter. 


It turns out that a diameter of a circle is the 
longest chord of that circle since it passes 
through the center. A diameter satisfies the 
definition of a chord; however, a chord is 


not necessarily a diameter. Thus, it can be 
stated, that every. 


Minor & Major arcs | 
As the picture shows, ап arcis а part or a portion 


of the circumference of a circle. 
Arcs are grouped int i 
0 two descriptive categories: 
р gories: OA 


оз о хо: 


In the given ega et both major arc н 
and ming gee at the circle and try to н 

вте t how you would divide it into a 
М ion that is ‘major’ and a portion that is ‘minor’. 


NKH is the major arc 
HN is the minor arc 


ГО 
n this circle that are not diameters 


Name the two chords o 
Ч Solution | 
DE andFG are the two chords 
F 6 


шо 


Name all radii of the 9 


| Сене) 


ВА, BC, BD апа ВС аге 


G). Minor arc 
(ii) Major arc 


iven circle. 


all the radii of the circle. 
l 


U 
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NT 


What are ACandDG? 
* Solution 
G 


ACondDGare diameters 


se 12 


if DG is 5 inches long, then how long is DB? 


* Solution 5 
Here DG is diameter while DB is the radius 
Diameter DG =5 inches 

RodiusDB =? 

As the diameter of a circle is twice as long 
as its rodius.Or radius is half of the diameter 
Hence radius «5 inches 2 = 2.5 inches 
The length of DB is 2.5 inches 


Semicircle 
- cea reget Every circle can be divided into twe 


Tr— = 


Angles formed by drawing lines from 
the oe of the diameter of a circle to 


its circumference form а right angle. 


So, ZC is a right angle. 
Т ИРОН Қ 


с 


fes Segments of a Circle 


A chord of a circle divi ir Ц re са 
e divides the circle into two egio i 
ын h gions, which are called the 


Major ore 


The minor segment is the regi 
on b 
by the chord and the minor arc. ; ч 


The major segment is the region bounded = 
by the chord and the major arc. 


Major segment 


Major arc 


The angles їп the same segment of circle are equal 


In the following figure, the two angles PRQ 
and PSQ are in the major segment of the 
circle. So we say these angles are in the same 
segment. Note that the chord PQ divides the 
circle in two segments 


We observe that the angles subtended 
(made) by the same arc at the circumference 
are equal. That is, а = p. Try to measure 
these angles 


180 
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1. Draw circles with radii. 
(0 3.5cm (0 4.4ст 
2. Draw circles with diameters. 
G) 6.8cm 00) 8.6cm 
3. Find the length of the diameter of the circle whose radius is. 
G) Sem 00) 8.6cm 
4, Find the length of the radius of the circle whose diameter is. 
() 11cm 00 14mm 
5. Draw a circle with centre O and any radius. Draw any chord not passing 
through the centre. Also draw a diameter of the circle. Name the chord 
and the diameter. 
6. Draw a circle with сете О. Draw any four diameters. How many 
diameters can you draw in this circle? 
7. Draw a circle with centre O and radius 3 cm. In it draw any АВ. 
8. In fig, name the points which are 


G) in its exterior 
01) іп its interior 
(ii) on the circle 


we 


9. Two points A and B are given. Draw any circle whose centre is дом 
which contains B in its interior. 


4, Encircle the correct choice 


0 Which of the following is a chord, but 


not а diameter? 


а PR 
b. QS 
с. РТ 


d. None of the above 


(0) Which of the following is a radius? 


a. PQ 
b. QR 
c QS 


d. All of the above 


(i) Name the center of this circle. 


а. Point О 
b. Point R 
с Point P 


d. None of the above 


(iv) What is РЕ (or РОЮ? 
a. Diameter 
b. Radius 


с. Center 
d. None of the above 


v If PQ is 3 cm long, then how 


o. 1.5cm 


b. 12cm 
с. бст ~* 
d. None of the above 


[o а cac UE 


long is PR? 


ols of селен, лса a 


2. Fill in the blanks 
The two figures are 
not similar 


not congruent 


The two figures are 
similar and congruent 
—— not similar and not congruent 


3. Write and solve àn equation to find the missing angle measures. 


(i) E (ii) 
2 
222 
Сэ 
222 
Gi) (iv) 
$e dre 
Г 


4. What is the measure of an angle, if three is subtracted from ша! 
supplement.and the result is 297 degrees? 


ч Glossary E 


жэл 


diocent angles Two апд! 
" gles are adjacent if they have a common side and a 
common vertex (corner point) and their intersection is null set 


ч 


plementary angles: A pair of angles whose sum is 90* 


ос 
р Supplementary angles A pair of angles whose sign is 180° 
p Vertical opposite angles are two angles whose sides form two pairs of 


opposite rays (straight lines). 

o Congruent angles Two objects are said to be congruent if they are same in 
the size and shape. 

5 Similor angles: Two shap 
but they only differ is in size. 

© Circle: A circle is a shape with all its point 
fixed point known as centre of the circle. 

э Diameter: The length of the line joining two P 
center is called the diameter: 

о Radius: The radius ofa circle is the distance from the center of a circle to 
any point on the circle. 


о Chord: A chord is a line segment joini à 
э Arc: An arcis a part ora portion of the circumference ofa circle. 
d Semicircle: Half of а circle is called semi circle. Every circle can be divided 


into two semi-circle. 

Э Segments: A chord of 
called the segments © the circle. 7 

о Minor йж The ie segment is the region bounded by the chord 


a : 
ind the minor arc. major segment is the region bounded by the chord 


es are said to be similar when the shape is same 
s at the same distance from a 


oints of a circle through the 


ng two points on a circle. 


a circle divides the circle into two regions, which are 


© Major segment: The 
and the major arc. 


cal G eometry 


Unit P 


әле e 


22 Divide a line segment into the given number of equal segments, 
Divide a line segment internally in the given rotio. 


Construct a triangle when its perimeter and the ratio among the 
lengths of its sides are given. 


Construct an equilaterol triangle. 

© Bose is given 

© Altitude is given. 

., Construct an isosceles triangle when. 
© Base and the base angle are given. 
© Vertical angle and the altitude are given: 
o Altitude and base angle are given. ж 

22 Construct a parallelogram when. 
^ Two adjacent sides and their included angle are given. 
^ Two adjacent sides and a diagonal are given. 

- . Verify practically that the sum of. 
22002000 Measures of the angles of a triangle is 180° 
| © Measures of angles of a quadrilateral is 360° ” 


X» Tidbit - 


Geometry is all about shapes and their properties. If you like playing with 
objects, or like drawing, then geometry is for your 


„г 


lts Important | 


itis a very famous saying that “when | hear | forget, when | see | remember 
and when | do, | understand Keeping this in view, the importance of 
practical work in geometry can be judged easily. Practical geometry not 
only providesbase for architectural engineering, general engineering 
designs, medical science and many more fields but also provides an 


opportunity to the students to explore many more ideas 


j a right angled 


We are construe tinc 


triangle 


Dividing a line segment into the given number of 
11.1 equal segments 


The following example will make it clear how to divide a line segment 


into equal segment. This method will enable us to divide any distance in 


required equal segments or parts. 


O) Divide a 10 cm long line segment into four equal parts 


* Solution 


Steps of Construction 


1. Draw a line segment 4B of epis 10 


2. Draw arcs of equal radius ous ® 


but on the GEATA 


3 a mos ВХ and ZBAY of 


air of compasses at points A and B. 
Se three arcs (i.e. one less than the required parts) of the same radius 
on BX and AY We get six congruent segments ,87,78 and RP on ond 40 
QS and $Н on AY. 

5. Now Join (T to H), (R to S) and P to Q 

6. The lines segments so produced intersect АВ ot E, D and C. 
Hence BC, CD, DE, and ЕА,аге the required equal segments. 


112 Роло ша um шегесін in the 


The procedure for division of a line segment in a given гойо 8 
more or less the same as in 11.1. However, it differs маны 4 
the sum о) the ratio is determined first. The length of each ра“ 
is then determined from the overall ler jth of the line segment. 


The following example will make it clear. ғ 
Mathematics Grede Уй Unit 11 Нэг” 


Some | 2) Divi i 
2) Divide a line segment о] 7 cm in the ratio 4:3. 


Steps of Construction 
1. Draw line segment XY of measure 7 ст. 
2. Construct angles of equal measure on both ends on the 
opposite sides of XY 
3. Draw 4 arcs on XA and 3 arcs on YB of the same 
radius at points X and Y respectively. 
Join the last point on XA i.e. F to the last point 
on YB i.e. |. 
Fl intersects XY each other at point R. 
The point R divides XY in two segments XB and 
YR in the ratio 4 : 3. 


Construction of a triangle when its perimeter and 
тай he lengths of its sides are given. 


> 


о 


11.3 


зенә (з) 


Construct a triangle 


ABC, whose perimeter is 12 cm and the ratio among its 
» 


sidesis5 : 4 : 3. 
( Solution | To construct the required triangle frst we have to find the 
original lengths of the three sides with the help of the given ratios- 
Perimeter = ан" - 
Sum of the ratios - 53 қ 
Length of the first side = 37 хи 
= 5cm Зст лел 
4 
Length of the second side < x VÍ 
Аст А Sem 
3.3. 
Length of the 3" side 32 


= 3cm 488 


Steps of Construction 
1. Draw AB of the measure 5 cm (It is recommended that the longest side be 


taken as the base). 

2. Draw an arc of radius 4 cm with B as centre and another arc of radius 
3cm by taking A as centre. Both the arcs intersect at C. 

3. Join C to A and B. Thus ABC is the required triangle. 


An equilateral triangle is the one whose all three sides are of equal 
length and each angle measure 60°. 


Construct an equilateral triangle ABC whose base is 3 cm 


Steps of Construction 2 


1. Draw AB 3 cm long. et 
Draw two arcs of radius 3 cm at each 3cm 

2. A and B both above АВ. 

3. The arcs intersect at C. 

4. Join C to A and B. A 3 ст B 
Thus ABC is the required equilateral triangle. 


Construct an equilateral triangle of side length 5 feet on the 
floor of your classroom or on the ground. 


Draw a line AB of length of 5 ft as base. 


We cannot use a compass, so we use a 

nail and thread. Measure a thread now 

of required length of 5 ft and fasten it to 

a nail.This can be now used as a compass. 
iii. Repeat the process as in 11.4.1 


The height or altit 
ud i 4 
UN. % Of a triangle is a line segment that starts from 
j Perpendicular to the opposite side of the triangl Б 
е. 


Соп i i 
а) struct an equilateral triangle whose altitude is 5 cm. 


Steps of Construction 
1 Draw a line XY of any length. 
2 Draw a perpendicular DC оп ХУ 
з. Cut off DC of the required length 
і.е. 5cm. 
4. Draw two angles of 30° ot С 
on the both sides of altitude CD 


5. Extend the two rays to intersect ХУ; at A and B. 
Thus AABC is the required triangle in which CD is an altitude of 5 cm 


long. 


triangle whose altitude is, 


Construct an equilateral 
ii, 8cm 


i, бст 


i et on the floor 
: ;angle of altitude 5 fe 
Draw an uilaterol trio 
s, or on the ground. 


of your cla: 


aan 


11.4 Constructing an isosceles triangle 


An isosceles triangle is one in which the two sides are congruent Angles 
opposite to each side are also equal however the third angle is different 


1 Ф, Constructing an isosceles triangle when the measure 277 
77 its base and base angles are given 


p (6) 


Construct an isosceles triangle when the base is 


3 cm and a base angle is 60° 
Steps of Construction 


1. Draw AB 3cm long 

2. Construct 60? angle at both the points A and B 
3. Extend the ray to meet each other at C. 

Thus triangle ABC is the required triangle. 


(та> Constructing ап isosceles triangle when the vertical | 
angle and altitude are given. d] 


5 көте p 
í Campe 7 Construct an isosceles triangle in which the altitude is3 
cm and the vertical angle is 30° 
Steps of construction 


1. Draw a line XY. 

2 Draw a perpendicular CD on XY. 

3. Join the intersection of two arcs by a ruler 
and draw line up to ХҮ” 

4. Cut mCD = 3cm.This is the required altitude. 

5. Construct half of the vertical angle (i.e. 30°+2=15° 
on both sides of altitude. 

b Extend the rays to intersect XY at A and B. 522 

Hence ABC is the required triangle. 


Mathematics Grode Vil Unit п 


x 


p 


JN Constructing an isosceles 
1143 \ andabase angle аге given к үе” ' the altitude T 
ap rae ema + 


inisosceles triangle the two base angles are of the same magnitude 


ері | 8 Construct an isosceles triangle ABC in which altitude is 
C 


3em and the base angle is 50°. 


Solution 


ч ч 
gles is 180°. If one of the base angle is 


In a tri m of three an 
o triangle the su f Noo. 


50°then the second base e angle is also 
= Aes (sum of base angles ) 


Vertical angle = 
30°- 60 +50 ) 


Steps of Construction 


2 pus a line KL. же cn on. 
re Ititude со 

арат 6 a оњ sides of 

жуа реле 


4 
! Rays of the c cut 
Tus с is the requi 14 eriong Ее. 
192 ШЕ 


Б exercise AE) 
1 Construct the following 


A triangle ABC whose perimeter 5 18 cm and the ratio among the three sides 81: 
ii. A triangle PQR whose perimeter is16cm and the ratio among the sides 2 
2. Construct the required equilateral triangles 
i. XYZ whose base is 3 ст 
ii. KLM whose altitude is 4 ст 
3. Construct isosceles triangles 
i ABC whose base is 5ст and base angle is 45° 
ii. RST with an altitude 7 cm and vertical angle of 30° 
iii. XYZ with 5cm altitude and 30°base angle. 


11.5. Parallelogram 


The quadrilateral figure (four sided) with two facing sides of equal lee 
and parallel but no angle of 90*(right angle). p 
Below is given a parallelogram. 

It can be seen that the two facing sides 
AD and BC, AB and DC are of equal 
length i.e 3 cm and 5cm respectively. 
AC is a diagonal and measure of 

angel DAB is 60°. A 5cm B 


ёзщ Construct а parallelogram KLMN with the follow 


measurements mKL = 4cm, mKN = 3cm and mK = 45° 
N 


Steps of Construction 
1 


5 cm 


зи а line segment KL = 4cm 

onstruct an angle of 45? at Қ. 

p off KN measuring 3 cm, 
там an arc of radius 3cm from 30: д 

L and another arc of 4 cm fr. 270 
2 от М, whi ther 

5 Join N to M, and M to |. from № which meet each ot^ 227: 


2 » 
3 
4 K 


r 


152 


construction of such parallel 
ogram first уу 
ur sides are constructed according to ^ei tr al diogonol and 


(аниа 10) 


Construct а parallelogram ABCD such that 
mAB = 4cm,BC = 2cm and AC = 5em 
Steps of construction 


Draw a line segment AC 5cm long. 
Draw an arc of radius 2 cm above at C and below AC at A. 
Draw an are of radius 4 cm above AC at A and below AC 
at C to intersect the other arc at B and D respectively 
4 Join the intersecting points with A and C. 

Hence ABCD is the required parallelogram 


he su 11 the angles of а 
coco ore PN 


book and measure 
terior 


rhe 
ne fo 


iven triangles in your note 
сэт M erify that the sum of the three in 


the three angles using protractor to У 
angles of any triangle is 180°. 


c (9 


[0] 


Solution(i) 
Put protractor on point A and measure angle т2 BAC = 37° 


Now measuring angle m< BCA = 53° 
Measuring angle mz ABC = 90° 
Adding the measures of the three angles 
mZ BAC + mZ ВСА + mZ ABC 
= 37° + 53° + 90° 
= 180° A 
Hence it is practically verified that the sum of three 
interior angles of a triangle is 180°. 


Í Solution(ii) 


Measuring angle B, mBZ = 39° 
Measuring angle A, mAZ = 29° 
Measuring angle K, mKZ = 112° 
v. Adding the three angles 
ағ. + АА + Еф E Man А 

= 39° + 29° + 112° 

= 180° 
Hence the sum of the interior angels is 180°. 


{ Solution 
i dm protractor on M and measure the angle. 
same procedure is repeated for S and O. 
mM =60° ” 
mZS=60° 
mZ0=60" 
The sum of three angles 
mZM *mZS «mZO 
=60 + 60° + 60° 


=180° 
A geometrical figure bounded by 
parallelogram, rectangle 


four sides is called quadrilateral Tope 
rhombus and a square are all quadrilaterals- 


ofc 


Measure the angels of the 


following fi 
the four interior angles of each is 360° 


gures and prove that the sum of 


G) н 48 ав 


А 6.5 cm B E 48 cm F 
(Trapezoid) (Parallelogram) 


{ Solution 
% Measure angle А, mZA = 60° 
ii. Measure angle B, mæ - 82? 
ii. Measure angle С, mZC = 98° 
iv. Measure angle D, mæ = 120* 
Adding the four angles 
mZA *mZ B«mZC«mzD 
= 605.825. 985-120" 
= 360° 


0) | Measure angle E, т/Е = 60 


i. Measure angle F, % 
Measure us G, т/0- t 
iv. Measure angle Н, т“ 
Adding the four — ” 
mZE + mZF + 
= 60° + 1209 4 60* 
= 360° 


iii 


Exercise 112. 3 
1 Construct the required parallelograms 
PQRS in which mPQ Sem, QR dom and m. Qe 45 

i ABCD in which mAB = 4cm, mliC «Jom and ml = 60 

© ACEBG in which mAC »7cm, mcr Som and mbA = 9em 

v. РСВМ mPC = 4ст, тСВ = 3ст and МС = Som 
2 Copy the following triangles in your note book and verify that the Sum of 

three angles of each triangle is 180° 


o 
(c) 


(a) 


M cm «m е 


Р 
3 Copy the following quadrilateral in your note book. M 
and prove that the sum of four е ане) met 


3.2 ст (b) 
C 
8 ) 


(а) 
to) 


Ҹ 


Ста 


Divide a 10 ст line segment іп 5 

Divide 5 ст line segments in the жарг 
оь 
cat it m SACT with two adjacent sides ies > 
д each other 

Construct а parallelogram ABCD such that 

mBC = 4.5cm, mAB = 3cm and т48 = 45° 


-A Glossary е-е 
а! figure bounded by three sides 


D 1 
riangle: A closed geometric 
hich oll the three angles are less thon 90*. 
gle greater than 90° 


о Acute triangle: A triangle in w 

Э Obtuse triangle: A triangle having one an 
Э Equilateral triangle: A triangle whose all sides are congruent 
D Isosceles triangle: A triangle whose two sides are congruent 


Э Quadrilateral: A closed figure having four sides 
air of parallel lines 


D Trapezoid: A quadrilateral having one P' 
D Parallelogram A quadrilateral hovi posite sides parallel and equal but 
no angle of 90°. 
9 Rectangle: А quadrilateral having |9004 sides equal with all ме. of «d 
Э Rhombus: A quadrilateral having four congruent sides with E аад E 
| Э Square: А quadrilateral with four congruent sides ond all angles of 90- 


uhammad Ali 03101190027 
Unit Í Circumference, Area 
and Volume 


| wher | You'll Leern 


. Express the ratio between the circumference and diameter of a circle. 
^ Find the circumference of o circle using formulo. 

~ Find the oreo of a circular region using formula 

.. Find the surface area of a cylinder using formula. 

4 Find the volume of cylindrical region using formula. 

1 Solve the гео! life problems involving the circumference and area of a 


circle, surface area and volume of a cylinder. 


It’s Important | —— ZI 


Ң you want to know how far a wheel will travel with each rotation, or 
how many rotations a wheel will make when it travels a given distance, you 
need to be able to calculate circumference 

In construction, surface area affects planning (how much to buy) and 
costs (how much to charge). 

Whether you are measuring out ingredients for a recipe, filling up 0 
car's gos tank or just adding detergent to the washing machine, you оге 
using volume 


— 


Mathematics Grode УЮ Unit 12 Circumference, so nt { 
DAM (etm rm CAR (il 


ч 


12.1 Рі (т) 


consider the following activity. 


ГЕТЕ. ^ 


Coins, paper plates, cookies, and CDs NL 


are all examples of objects that are ML 
circular in shape. 


2 Collect three different-sized circular 
objects. Then copy the table shown. 


b. Using a tape measure, measure each 
distance below to the nearest millimeter. 
Record your results. 


а The distance across the circular object through its center (d). 
| в The distance around each circular object ( C) 
| 7 
For each object, find the ratio. Record the results in the table 


Pi (п) is the ratio of the circu 
"e е II the circle is -the ratio stays the same. 
ын hen you change other attributes 


М © called Pi (Ù 7! -! 


i iameter 
mference of a circle to its d 


| 

It doesn't matter how big or sm conica 
Properties like this that stay аг 

| are called constants. So Tis 0 con 3 


ы 


12.2 Circumference of circle 


Model: Circumference 


Words:| The circumference of a circle is 
equal to its diameter times л, or 
2 times its radius times Л. 


Symbols: C=nd > C = 2лг 


Example x 4 
quss Find the circumference of each circle to the nearest tenth 


Circumference of 0 аа 
Верїасе d with 5. 


Simplify. 


of oc 


Circumference 


Replace r with 32. 
Simplify. 


(2) 


The diameter of a Бїсцс 
le j 
ycle wheel is 36 ет. What wi 


the marks on the dust if the wheel come 


{ 
| 27171777 of 
pletes ane rotation? dps. 


1 Solution 
Diameter of the wheel = D = 35 cr 
Length of the marks (circumference) = С = 7 


T (pi) = 22 
р! 7 
As C=nD 


d -22х5 «110 on 


1 
So the length of the marks on the road will be 110 ат 


what із the distance the еу ће wih 


ind the circumference of this circle 


) wheel is 72 «m 
o drcde 


If a bicycle tire has a diameter of 27 inches, 
travel in 10 rotations of the Пан 


| 

| 1. Radius of a circle is 35 с", F 
| 2. Radius of a horse cort (range : 
| How much iron strip will be needed t 


around the wheel ( 
2 «m. If completes two reyolutions 


3, 414 
Тһе diameter of 9 ыд in it cover in 10 seconds? 
in 1 sec, how much is is 7 «m. How much distance is covered 


^. The second needle оја И 
by its outer edge m as in a day ond пиј) 


(Hint: there are ! 


123 Area of a Circle 


To derive a formula for the area of a circle we 


divide the circle in very small equal parts as 
shown in the diagram. Now we rearrange 
these segments to form a parallelogram. 
The more the segments the more ipie 


will be the parallelogram. We 49^ 
area of a parallelogram can BN үдей by 


Area of a = БАЙ x height ші 
NS une" C.r where C is the circumference of the circle. 
=} х@лг.г (C 2210 


Area of a circle = nr? 


Words: Тһе area of a circle is Model: 9) 
equal to x times the 


| Square of its radius, 
Symbols: А = gr2 NE 


V. The radius 15 4.5 meters. 


у. 
The diameter is 73 Centimeters. 


124 Surface area of a cylinder 


A cylinder is a solid or hollow tube with long straight 2:671 Area 
sides and two equal sized circular ends. A cylinder can be "enn 
formed by rolling a sheet as shown below. с=2лг 


From the figure it can be seen that a 
cylinder has two circular ends Lid A and 
Base B. Width (w) is the circumference 


— 


Step One 
of each circular face A and B of the са2лг 
cylinder. The lateral area сап easily ( ) 
be converted to a rectangle as shown = 
the figure with length 2лг and height h. 
We know that area of a sheet can be Step Two 
determined by formula c= 2лг 
Area = length (h) x width (w) h 
A=hxw 05м-2лг 
А-һх2лг 2 Step Three 
Area of each circle гл 
- m 22 
рай 
зе 
[d 


к 


Г Area of two equal circles = 
4 So the whole Area of a cylinder will be 
M = 2nrh + 2лг? 
= 2nrlh +) 
3 The surface area of a cylinder = 2nr(h +) 
| 204 


шш (3) 


Find the surface area of a cylinder whose diameter is 42 cm and its height is 150 т 
* Solution 


D 
Diameter =D = 42cm As r= 2 
Radius = г = 21cm 
Height = h = 150ст 


The p area of the cylinder =? Formula for surface area = 2лг (h + r) 


-2х2 7x 2 x 24 (150 + 21) (putting the values) 


22x 2 х3(171) = 22572 cm’ 
Thus surface area of cylinder is 22572 cm’. 


dO 


ы 7em 

Both containers hold about the same 
amount of pineapples juice. Does the 
box or the can have a greater surface ост 
area? 

Surface area of box Surface area of Con 
wes 124» IM Tepiborton, topibon 

S=2w + 2h + 2wh S= 2xrr4D 

= 2(1 x 7) + X1 x 9) + 30 x 9) 
= 254cm? ы Dime = 226308 


Since 254 ст? > 226.3 ст, the box has a greater surface area. 


нд the surface area 54 the Ұйымы | a£ 


LT 


4 4- 
ve 


The volume v of a 
culinder with radius r 
is the area of the base B 
times the height h. 
bols V = Bh or V 2 zc^h, 
where B =лт? 


ШЕН (5) Volume of o Cylinder 

Find the volume of each cylinder. Round to the neorest tenth. 

“ ЭР V= ah Formula volume of c cylinder 
У-л.5415 Replace r with 5 ала h with 15 
ist = уе 11781 Simplify 
The volume is about 1178.1 cubic feet 
b. diameter of base 16.4 mm, height 20 mm 


Since the diameter is 164 mm, the radius is 8.2mm. 
Formula volume of a cylinder 


ын Бан 2? 20 Replace т with 8.2 and h with 20 
уш 42248 Simplify. 


The volume is about 4224.8 cubic feet. 


cnp NER Ue Á c Б, 


a 2_ ЗЕЕЖЕРЕ Е 
| Example 6 | Volume of a Cylinder 
"Ёл мацаг. Ч 
A water heating geyser is 120 cm tall and has the inner radius of 30 cm. 
"| What is its capacity to store water? 


f Solution | 
Height of the cylindrical дере T = 120 cm 
Radius of the geyser = 30 cm 
Volume of the geyser = v =? М=лг?һ 
-22 ао? - 22x900x120 33942857 ст? (m) 


ГА 


339.428 liter. Тһе capacity of the geyser = 339.428 liter. 


Exercise 122 


1. The height and radius of a culinder are 3 cm and 1.5 cm respectively. 
Find the surface area of the cylinder. 

2. A ball point pen has inner radius of 2mm and length of 90 mm. How many 
mm’ of ink will be needed to fill it? 

3. Radius of circular play ground is 35m. Find its area. 

4. The circumference of a circle is 176 cm. Find its area. 

5. А саг engine has three cylinders if each cylinder has а radius 4 cm and 
length 6.6 cm, find the total volume of all the three cylinders. 

6. A tube light is 100 cm long and has a diameter of 3 cm. Find the surface 
area of the tube light. 

7. А godown for grain has cylinder for storing grain. If the height and radius 
of cylinder is 15 m and 3 m respectively. Find the volume of cylinder. 

8. А honey bottle is cylindrical. If its volume is 275 cm’ (ті), find the height 
of the bottle if its top has the radius of 3.5 cm. mS 

9. The circumference of Earth is about 25,000 miles. y 
What is the distance to the center of Earth? - 


. 33942857 _ 
1000 


ШЕ” REVIEW EXERCISE 221 


1 Choose the Correct Answer 


нил 


(@)Radius and circumference (b) Circumference and diameter 

(Diameter and radius (d) Diameter and circumference 
ii The value of Pi C ) is approximately equal to 

өй ъ o 2 @ 2 


iii. Formula for the circumference of a circle is: 

(9 m^ (b) 256 (9 ч r (d) None of these 
iv. Formula for the area of a circle is: 

(0) x^? (у лт (9 2m? (d) mr 
v. The surface area of a cylinder is determined by 

(а) 2nr + 0) 2л+ (CO 2nr (r) (d) 2nt (нн) 


vi. The volume of a cylinder is found by: 
(а) 2m?h () mh (д тһ (à neh? 
vii The constant ratio between the circumference and the diameter of a 


2 


circle is called: 
(a) Pi tb) Ph © Si (d) None of these 


vili. The ratio between a circumference and a diameter of all sizes of circle is 
ш 22 w -2- © -2- (none of these 

ix. If the radius of a с rcle is 14 y circumference will be 
(а) 88 ст (b) 88 mm [G] cann ж. 


x. The diameter of о circle is 8 units, What is the area of the circle if the 
diameter is doubled? 9 
(а) 50.3 unit? (>) 100.5 units? (© 201.1: 


ы 


aw 


A compass is opened 14 cm on a ruler. Find the length of the circle 
drawn by it. 


A cylindrical milk container needs to be painted. If the cylinder is 7m 


long with radius of 2m. Find the cost of painting it, if per m’ cost is 27 


rupees. 

A cold drink tin has the radius of 3 cm and is 10 cm in height. Ina 
junkyard its height is compressed to 1.5 cm. Find its volume before 

and after the compression. 

Find the area of the head of a screw jf its diameter is 14 mm. 

A well is 50 m deep and its diameter is 4 m. How many tiles will be 
required to cover all its inner surface ij the area of one tile is 0.9 m? 


Glossary 


Pi (х): The Greek letter is a ratio between the circumference of a circle 
ond its diameter. 

Circumference: The length of a line bounding o circle is called 
circumference of a circle. 


Diameter(d): A line segment joining the two sides of a circle passing 
through the centre. 


Radius (ғ): Half of the diameter. The distance from the centre of а 
circle to the edge. 


ялгаа (A): It is the measure of the covered surface. Area of a circle is 
22 


Volume (V): The space required to keep an object. The product of area 
of circle and height of a cylinder is equal to the volume of a cylinder. 
Cylinder: A geometricol shape having two circular faces of equal area 
and the some length e.g. coins, tins etc. 


Information 
Handling 


Са You'll Learn 


~ Demonstrate data presentation. 

~ Define frequency distribution (i.e. frequency, lower class limit, 
upperclass limit, class interval). 

~ Interpret and draw a pie graph. 


125 Important 


In the world around us, there are a lot of questions and situations that 
we want to understand, describe, explore and access. For example, 
How many hospitals are there in different cities of Pakistan? 
How many children were born during the last 10 years? 
How many doctors will be required in the next 5 years? 
To know about such things, we collect information and present it in a 
manageable way so that useful conclusions can be drawn. The branch 
of statistics that deals with this process is called information handling. 


Tabber” monument at the Pakistan Institute 
of Medical Sciences in Islamabad. (| 


Ie 


kt looks like | 
bar diagram 


13.1 Frequency Distribution 


СЕЕ 


P 


Dota means facts or groups of information that are normally the results 


of measurements, observations and experiments 

Any information collected for the first time develops the raw data. 
Obtaining appropriate information is essential for conducting problems in 
uncertainties. There are many instances in which data are needed: For 
example, the government of a state prepares its budgets and development 
plans on the basis of a collected data about the resources and population. 


After the collection of а data, the most important step is its presentation that 

provides basis to draw conclusions. Data can be represented in the form of 

tables and different kinds of graphs. There are two types of data. 

(i). Ungrouped Data: We know that data are collected in raw form and it provides 
us information about individuals. Data in such form is called ungrouped data. 

Gi). Grouped Data: After arranging the data for desired information, it is called 
grouped data. Now consider the following example. 


Frequency Distribution 


The conversion of ungrouped data into grouped data so that the frequencies of 
different groups can be visualized is called frequency distribution. 


Frequency table 
The table which shows the frequencies of class intervals is called the frequency 


table. 


тая 4 


132 Frequency 


The number of values that occurs in a 
group of a data is called its frequency, 
e.g. in the above given example, sometimes called | 
@ The frequency of (21-25) is 4. tolly charts 

© The frequency of (26-30) is 7. Im | 
€» The frequency of (31-35) is 4. 


Class Limits: Upper Class Limit: The greatest value of a class interval 


is called the upper class limit, e.g. in the class interval P. 25 is 
the upper class limit. 


ти 
KY Tidbit — ——. 


Frequency tables ore | 


Lower Class Limit: The smallest value of a class z the 
lower class limit, e.g. in the class interval (21-2 RAS lower lasslimit. 


Class Intervals: Each group of a da a as the class interval. 
For example,(21-25), (26-30) 31-100) are class intervals. 
1 Each interval represents all es of a group. 


The number of values in a class interval is 

. For example, the size or length of class interval 

(21-3 lat can be checked by counting. The class-interval is also 

using the formula. 

value — Smallest value 

Classinterval (h) = — Number of classes 

Smallest value = 21 
Largest value = 50 

to calculate the size. 
1 “намтарт Lorgest volue — Smallest value 
Classinterval (h) = 


21_29 
8-2. = 22 - 483or S(Roundoff the answer 
2 p "n гн анж 


I © 
Find a frequency distribution table from the marks of the students 
in a monthly test: 25, 30, 40, 21, 24, 25, 36, 30, 45, 50, 22, 25, 36, 
46, 35, 38, 40, 28, 34, 45, 42, 46, 38, 48, 28, 29, 31, 33, 30, 26. 
1 Solution 
25, 30, 40, 21, 24, 25, 36, 30, 45, 50, 22, 25, 36, 46, 35, 38, 40, 
28, 34, 45, 42, 46, 38, 48, 28, 29, 31, 33, 30, 26 
This is an ungrouped data. 
Now if we arrange it to represent information into groups, then it is 
called grouped data. 
© Number of students scored from 21 to 25 = 6 
Number of students scored from 26 to 30 = 7 
Number of students scored from 31 to 35 = 4 
Number of students scored from 36 to 40 = 6 
Number of students scored from 41 to 34 = 3 
Number of students scored from 46 to 50 = 4 
It can be seen that it is easier to visualize the given information if data is 
presented in grouped form. We can also represent a grouped data using a 
table. 


90000 


SS Te тр OFEN 
Tally Marks Marks Gf the students 


Group Scare 


25, 21, 24, 25, 22, 25 
30, 30, 28, 28, 29, 30, 26 
36, 36, 35, 34 

40, 36, 36, 38, 40, 38 
45, 45, 42 
50,46, 46, 48 


Mathematics Grade VII Unit 13 Information һалай 
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| The method that we used to record the results in the table is called 
tallying in which we draw tally marks according to the number of 
individuals of a group. We make the set of fives by crossing the four 
marks with the fifth mark. This makes easy to count the tally marks. 
For example, to show 6 individuals of a group we draw tally marks | | | | |. 
Thus the required frequency distribution is 


ЕСІГІ Чайрбаайв | арашор 


"m ur ms 

26—30 | uni 

31—35 n | 

36 — 40 | ын 

41 — 45 E 3 
5:50. 24] ІІІ 4 


авшиг) 


А sample of forces (іп Ibs) used in breaking a certain gauge of wire is: 
29, 44, 12,53, 21, 34, 39, 25, 48, 23, 17, 24, 27, 32, 34, 15, 42, 21, 28,37 


Organize the raw dota set in frequency distribution. 


4 Solution |The frequency distribution for the above data set is: 


In the frequency distribution, the closs interval is taken as 10. In 
class 50-60, the number of forces used in breaking a certain gauge of 
wire is 3. The maximum forces used in breaking a certain gauge of wire 
lie in a class 20-30 which is 8. 


transport for school. Find percentage and angles for each mode 
of travelling and then present it on a pie graph. 


8 
9 
4 
5 
1 
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1. The frequency distribution of the age of adults who listen to FM radio is: 


Serial Number | Аде (years) Frequency: percentage 
of listeners 
1 | 15-25 12 
2 25-35 22 
3 35-45 32 
А 45-55 23 
5 55-65 11 


а. What is the percentage of listeners in the first class? 

b. What is the minimum age limit of listeners in the frequency distribution? 
c. What is the maximum age limit of listeners in the frequency distribution? 
4. What is the class interval of the frequency distribution? 


2. The number of units produced per day in a factory is: 


а. How many days were studied in the frequency distribution? 
b. What does 7 represent in frequency column? 

с. What is the fifth class interval? 

а What ie tho «mlennwn freauencu of class 4? 


133 Interpret and Draw Pie Graph 


Pie Graph: The representation of a numerical data in the form of disjoint 
sectors of a circle is called a pie graph. A pie graph is generally used for the 
comparison of some numerical facts classified in different classes. In this graph, 
the central angle measures 360° which is subdivided into the ratio of the 
sizes of the groups to be shown through this graph. Following examples will 
help to understand the concept of a pie graph. 


азиз. Accidents at a potato chip plant are categorized according 
ктр. | С ER ese | 


to the area injured 


Fingers 
Eyes 
Arm 
Leg 


Draw a pie graph to show the percentage injuries in each category. 


The frequency distribution in light of the above information is: 


Р 


centage 


Ale һ 
17/25(100%0-68% 17[25х360°=249 
5125х360°=72° 


Em 


— ——— S oou 


In constructing the pie graph 360? is multiplied by 68%, resulting in a 
part that takes up (17/25) 360? = 245° of the circle. to plot the 6896 fingers 
injuries, draw a line from 0 to the centre of the circle and then another line 
from the centre to 245? on the circle. 
similarly, 360° is multiplied by 20% resulting in a part that takes up = (5/25) 
x 360° = 72° of the circle. To plot the 20% eyes injuries, odd 245° to 72° that 
results 317°. Draw line from the centre of the circle to 317°, so thte area from 
245° to 317° represents the percentage of the eye injuries. 


Again 360° is multiplied by 80%, resulting к npe og 2 ын 
(2/25)360? = 29? of the circle. То plot the 8096 arm MM A sc nii 
that results 346°. Draw a line from the centre of the circle кз ы E 
from 317? to 346° represents the poen 45 the sd ei 
remaining area of a circle automatically holds for j 


a o aiiin handling. 


irse ЕЕ 


1. Damage ot a paper mill (millions of rupees) due to breakage can be divided 


according to the product: 
Toilet paper 132, Hand towels 85 
Napkins 43 Other products 50 


Draw a pie graph to indicate percentage damage in each category. 
2. The number of units of electric power company consumed by consumers in 


different categories are the following: 

Domestic 1950, Commercial 4000, Industrial 8000 
Draw a pie graph to indicate the percentage unit's consumption in each 
category. 

3.The number of students in a private secto! 
BBA 61, BCS 40, MBA 28, B.Eng 70. 


distribution and a pie graph to indicate the above data: 


r university in each category are the 


following: 


Draw the frequency 


И ^ REVIEW EXERCISE ME] 


1. Choose the correct answer: 


i. The numerical information is called: 
E, dota EL table їз. knowledge Ё, calculation 


ii. Data can be available in 


та. grouped data [3. ungrouped data 

та. graph data EL ungraphed data 
iii. The lower limit of a class 7-12 is: 

H 12 n; H5 EL 19 
iv. The upper limit of a class 5 —15 is: 

Е 5 B 15 B. 10 EL 20 


аа ed te 19 Lo Сеет hat 


V. The class interval of of a class 14-18 is: 
E 14 EL 18 a 32 [а 4 
vi. If the central angle in a pie graph is 90°, then the Proportion of that part 
is: 


EL 50% EL 25% A 75% EL 90% 


2. The time (in seconds) to run by 36 students a race of 500 m develops a 


data set: 
45, 40, 44, 51, 40, 59, 44, 47, 42, 41, 54, 39, 50, 55, 61, 59, 47, 
44, 49, 50, 52, 47, 44, 51, 59, 55, 59, 43, 44, 41, 41, 42, 46, 54, 


54.52 
| Organize the data in a frequency distribution with 5 as the class interval. 


3. The frequency distribution represents the annual temperature CC) of а 
certain area: 


меа in a frequency distribution? 


How many days of the year are invol 
b. How many days of the year 0 
c. What was the maximum temp! 
4. A student of class 7" is getting rupees 25 = pocket money 
money in the following categories: 
Bus fare 14 rupees 
-Recess meal 8 rupees A / ” 
He soved rupees 3 according to above expenditure. Draw o ple graph 
show the expenditure in each category. 79 


= =a handlina Е 


re found coldest? 
erature throughout the year? 


daily, He spent 


™ Glossary HOO 


© Data: Data are the condensed form of information. 
© Class: Class is one of the categories into which data can be classified 


© Class frequency: Class frequency is the number of observations in the data 
set falling in a particular class. 


© Class relative percentage: The relative percentage is the class relative 
frequency multiplied by 100%. 


э Data un-gruped: is collected in raw form and it provides us information 
about individuals such form of the data is called un-grouped data. 


гэ Upper class limit: The greatest value of а class interval is called the upper 
class limit. 


D Lower class limit. The smallest value of a class interval is called the lower 
class limit. 


D Frequency: The number of values that occurs in a class interval is called its 
frequency. 

© Frequency table: The table which shows the frequency of class intervals is 
called frequency tables. 


© Pie Graph: The representation of a numerical data in the form of disjoint 
sectors of a circle is called a pie graph. 1 


Exercise 1.1 


(i) А is a set of first ten natural numbers. 

(i) B is a set of first six English alphabets. 

(i) ^ C is a set of first five positive even numbers. 
(iv) О is a set of prime numbers less than 20. 


x 1 
0 А-15,10,15,20,25) got 
(0 {11,12,13,14,15,16,17,18,19} 9 
(iii) (Monday, Tuesday, Wednesday, Thursday бу , Saturday, Sunday} 


Gv) 12,468 9% 
PS 
(0) = {хх isan mber < 20} 
Gi) - 59 і 
5 a capital of provinces of Pakistan] 


(іі) 
(iv) 59 is ап odd number} 


Exercise 1.2 


^ (1, 2,3, 4, 5), 13,4) 

00: 4-1,—2, —3,—4,—5},..{-2,-3} 

00. 11,2,3,., 10, 11, 3, 5, 7) 

(М). 11,3,5,6,7, 8, 9, 10, 11, 13), 15, 7, 11) 
(0). (1,2,3,., 10), 12,4, 6, 8, 10) 


2. 
@ 10, 1, 2,3, 4, 5} 
а) (3,5 


eium tie Ronde VII Ancwers 222 NI 


(ii) (1, 3, 4, 5} 

(iv) {0, 1, 2, 3, 4, 5} 

(м) {0, 1, 2, 3, 4, 5} 

3. 3579" 11 

4. lod f, g hj kl m, n, p, q, f, S, t v Xu ыы! 
Exercise 1.3 


2. (i) {1,3,5....19} 00 {2,4,6....20 | 


3.13, ¥ 
5. @{} 000 (00(1 Wu WA (DB 
6. (i) Overlapping (ii) disjoint 


Exercise 1.4 


1. Q 


ANB - 168] 


- 1 
AUB ={2,4,68,10} Menos oe e å 
22^ -— ээ. em n (ше 


AUB ={1,2,3,5,7,9} 


е 


A\B={ 


———— И C" 
Muhammad Ali 03101190027 


AB - ld] 


18 


4 Ac aem B =la, b, f) 


өссө 


ANB = la, b] В\А = dc del 


Review Exercise 1 


. True and false questions 
ital A (б) F/ 100 (iv) 
. Fill in the blanks 
Өө м G) U (00 e (iv) 
. Multiple choices 
@ b qi) c (i) d № 
м) b (мі) b (vii) a (х) 
41,2, 3,..10) (0 (1, 2, 4, 6} 
10, 1, 3} G) (6! 
ib, d, ft G) da, c, e 
G) U 
{a, b, c, d, e, f} v {3 
8. {1,2,3,4,5,6,7,8,15} 


Mathematics Grade VII Answers 
ЕЕ! 


A - (d, e, f} 
(ш) (0 


AUB- (a b,c, d ej 


A- B- (a bj 
10. (i) Overlapping (ii) Disjoint 


(0) 


(i) 


(0 


ХЭЛЭЭЧ» 
-5 4-3-2--0 1723 45 
Mathematics Grade М! 
DAD AH) OAN F) 


Exercise 2.1 
True (0:9 False Gi) “True. (8) . Tre) Fobi 
alt 1641 зы 
2 2 2 2 


-5-4-3-2-10 1 2 3 45 
1 


-5 -5 23 
-5 2 2 2 4 
á 


Exercise 2.2 


1 1 
Ю X w 5! 00-21 064. 1 
8 4 те ел 


(à 10 (i) 55 wi) 104 w 13 
8 9 4 


Exercise 2.3 


-l - 23 -11 m —4 15 
1 0 5. x Gi) 115753 Cii) TUI 
Р -105 200 -6 7 
GÀ 3% 0) 078 
ppt. 140 q^ 989 guy = ош 
2 [0] " Gi) (0) та (iv) 17 


(vi) 35 (vii) -4 ші) 16 (9 10 


Exercise 2.4 


1 [0] Commutative property W.r.t addition 


(i) Associative property W.r.t addition 
Gi) ^ Commutative property w.r.t multiplication 
(v) Distributive property w-r-t multiplication ove 
(v) Associative property w.r.t multiplication 
(vi) Distributive property w.r-t multiplication 


subtraction 
ver addition 
2 @ х 00 si» (ii) 2 

Exercise 2.5 


ОУ ура уер 552 өдтэй. Go 


— | Mathematics Grade МИ Answers 
саа 


Review Exercise 2 


344 3 7 
о 4-5. 
5 Wa 
8) $5555 
(0 E 
2 
(i rational 
(i) по 
(wv) 1 
Os < (i) а 
QiÉ  w 12. 
55 
-3 1 4 6 
3777 94 
02100 2& i) 
” л ЭШ 
[0] 20 Gi) 500 
@ Recurring 
(iv) Non-recurring 


0) Non-terminating 
(iv) Terminating 


(мі) 67 (vii) 53.6 


ш c 09 9 
ш 21 (9-5 
4 
ELM D 22 
7 a ane 
1 À 8 
5 (iv) ҺЕ 
Exercise 3.1 
36 15771 1607 
в0 > em v = 
Gi) Non-recurring Gi) Recurring 
(v) Non-recurring 


Gi) Terminating (40 Non-terminating 
00 Terminating (іі) Non-terminating 
(v) Terminating 


Exercise 3.2 
(05.28 00262533 (4014 04022 (00.92 (v) 72.169 


— = 


"Muhammad Ali 03101190027 


(6) 


Review Exercise 3 


O b 00 с ji) b (Ма V b 
63 13 ‚ 14847 

(0) 577 00 = Cii) ж: 

(0 Non-terminating (ii) Non-terminating (iii) Non-terminating 
(iv) Terminating (v) Non-terminating 

(i) Terminating (ii) Non terminating (ій) Terminating 


(iv) Non-terminating (v) Non-terminating 
(i) Non-terminating (4) Non-terminating recurring 


Gii) Non-terminating (ім) Non-terminating (v) Non-terminating 


() 5.7 бі) 0.09 (10 4.8 (iv) 13.935 


Exercise 4.1 


1. @ Base = 2, exponent = 5 
00 Base = —5, exponent = 7 


(11) Ваѕе = Ч exponent = 25 


(iv)Base = 100, exponent = 10 


125 


(v) Base = —, exponent = -12 


32 


(vi)Base = —115, exponent = 20 
2.0 16 (i) -24300 225 


3. () 


e 6) i Me ў 
x & oy ao (2) 9 (Spr лл 


(vi) (20) (wi) 6" 


4. () 


15 f5g* G) а Gi) 154х" 


5.@ өг 00 ry G вә 


Exercise 4.2 


19% G « 6) су же wr ю B 


2 һу 3 10 - 1r » 
east fut, 
Exercise 4.3 


г ээ) 


шоо сл 12 = F минь ^er (46 
зі? X 4 ч бу?» e ( 1 


mo —— — —— Á————————— 


300 00 (b 00 (o № (b м (b 
(мі) (а) (vi) (d Wil) (о) 


4. (i) base = 2, exponent = 5, value = 32 
00 base = -3, exponent = 4, value = 81 


5. @ 3125 @ 1 (0 1 (0500 (038 
(v). 5% (мі) 525 (vii) -72v"w* 
Exercise 5.1 
(1) 16, 25 are perfect square. 
18, 33, 200 are not perfect square. 
(2) (0 1225 (4) 829921 Gi) 4708900 (ім) 1.5625 


(3) @ even (ii) odd (iii) even Gv) odd 
Exercise 5.2 


(059 G). 46 Gi). 123 09. D ж. 85 (vi) 20-4 


(vi. 7.089 (мій). 0.26 0. 1236 09. 1.13 


Exercise 5.3 кен 


1 1 
013 G) 42 Gi) 32 09 Р (Xx 6085 


(vi) 1.2 - (vi) 44 (9 32 oo 321 
4 peque 
Exercise 5.5 „оруу Р 
(056m (02). 68km B) 


| Muhammad Ali 03101190027 7 


Review Exercise 5 


(1) (0 aneven (И) less (i) an odd (iv) 11 (М) 25 

Q (0 (0 б) (Q 000000) WO (v) (b) (ii (o) 
(3 (0 900 00 4225 

(4) (0 89 ü х Gi) 2.35 

(5) (0) 42 @ ES 00 88 

(6) 22m (7) 8 students (8) 160m 


Exercise 6.1 


1. (020 (030 Gii) 21 (iv) 5 
2. Yes 
B. m 
4. 700 silver, 400 white and 200 black cars. 
5. (098 0019 
6. 7 
7. 30°, 60° and 90° 
8. Photocopier is speedy 
Exercise 6.2 
1. 120 hours 2. 6000 litres 3. 2138.4 km/h 
4. 1224 km/h 5. 125 m/s 6. 180 km/h 


7. 4444 mls 8. 1250 metres 


(0 14:18:39 (i) 1 
2 typists 4. 6 


EM шю = 


5 Кт/һ 


1, 360,000 rupees 
3. 5825 rupees 
5. 3646.35 rupees 


1. 100,000 rupees 
3. loss of 5000 rupees 


4. 109.17 rupees per book 
7. Rs. 13302.22 


Review Exercise 6 


() (d) (ii) (a) (ii) (a) Gv) (b) 


2:3 
42 (6 months and 13days) 


180 days 6. 7.7 cm and 12.6 cm 


Exercise 7.1 


2. 158,666 rupees 
4. 81405 rupees 
6. 25,050 rupees 


Exercise 7.2 
2. 6.45 rupees 


5.222296 profit 6. Rs.900 


Exercise 7.3 
1. 26700 rupees 2. 1,000,000 rupees 
3. 8560 rupees 4. 51,000rupees 
5. 3000 kg wheat b. 6025 rupees 
Review Exercise 7 
@ 
по © 6G) (o «à € 9 40 
(vi) @ (мі) (0 00 @ t 
2. 144000 rupees 3. 1800 sq d 
4. 58250 rupees 5. 1400 rupees, 18:42% 
- ИЙ. 


(v) (b) 


Exercise 8.1 
1.0) constant term = —3, variable = x 
(0 constant term = 5, variable = y 
| со constont term = 4, variable = х,у 
Gv) constant term = —25, variable = x, y 
(у) constant term = 8, variable = z, 
(v) constant term = 7, variable = t 
2. 0), 0%, бу) 
3. Monomicl = 0), Gü), (viii), Binomial = (ii), (ім), (vi) (b) 
Trinomial = (v), бад, (9 


4. @ bh-lbh 09 48-42 
Ё Exercise 8.2 
1 0 42+2х+6 0) 42-х-х-4 
Gi) 11x7-5x+19 (М by? by? + 4y 44 
6) Sp-q+r 


2 0 -32-4-9 00 3-5 -5х-13 
Gi) – 2a + 7b – Зс 
3. 04-68 +3у+ 19 Gi) - 76^ - &x*y + 952 + 15 


Ехегсіѕе 8.3 
1. @. 8 (0.  -sx-108 (10. 30555 (М). x «2x -4x-8 
00. fti Wi). y-y-y.y 
(vii). 6x* 5x? -50x* «45x36 
Exercise 8.4 
0. уз» G) х<-у-оу 009, -(a +8) 
(iv). 54-105 0) 2x- +952 417x-11 


(vii). а? +b? +2ab+ac+be 


| ид. гэх (40. 105? -35y'« 18 «29? — 67у +31 


1. 0 
2. 
(iv) 


3. 0 
Gv) 


(0) 
Gi) 
Cii) 
(iv) 
v) 
(vi) 
(vii) 
(viii) 
(ix) 


x +7х+10 00 

да? +12ab+9b* (ii) 

92005 25-0) 
4. d 16 
(x+7)(x-7) (0) 
3439 


(х+2)(х+2) 
(3х-4)(х-4) 
(3x +5)(3х +5) 
(4+х)(4-х) 
(2х+3у)(2х+ 3) 
(ab)(a+b)(a- b) 
6-3)6-3) 


Exercise 8.5 


x'-4x-21 
La 

=x? +3ху+9у? 
4 ху+2у 


5а? +44ab—9b* 


(ху +8)(ху—8) 


Exercise 8.6 


(е +у*](х+у)(х- 2) < 


-2(x-4)(x- 4) 
729 х? Ss 
у> 


(х + 1)(х + 3) 
(х+2)(х+4) 
ху(х+9)(х-3) 


(х+5)(х-3) 


Exercise 8.7 


Gi) -8х-11 


(i) x2 -4xy + 4y? ! 


(v) — 13x? +4xy+41y? 


Gi) (5а-7Ь)(5а-7Ь) 


236 ОНЫ 


(М) (а-5)(а+3) 
(v) -204(8-1)6-4) 
мі) (у-3)у-2) 
(vii) | (r-4)(r*3) 
GO (х+8)(х-3) 
Review Exercise 8 
1. (0 variable (i) ^ constant (i) ^ binomial 
(iv) polynomial (0 2-20-5 
20" F G) F а) T M F MT 
Bue qp) Ub" 00 d 00 c 97% 
м) d (vi) d (vii) a 
Д. -2x 46x44 
5. -5x'y-Ax'y +15 
6. x «1 
7. () 2х+4 
(ii). 2у 
(i) ху+2у+1 
8. (0. (х+8)(х+8) 
GD. (4х»5у)(4х-5у) 
(i). (x-7)(x+6) 
Exercise 9.1 
Q (m 9 () 9 (e) 90,104) 
ә 12) w & ( (9 wb 6) 
Тее O Ы c). s e 
Moin Grote Vi ч, 


Exercise 9.2 


1543 2. 21 3. 49 
4. 6 5. 6m, 10m 
6. Age of mother = 39 years 

Age of daughter = 13 years 

Review Exercise 9 
A р б) F 007 T еар (0), -F 
2. (i) Solution (i) same (iii) {10} (ім) linear, опе (v) 4 
3.0 © 00 @ 00 (d G) (0 M @ 
м) (b) (vii) (d) 

4.0 (0) 00. {7} 5. 5m 

6. {7} 7. 16, 17, 18 


8. Rectangle: length = 5,width = 1 GA 
99 


Square: side - 3 


Exercise 10.1 AN 


Exercise 10.2 


2. (093 Gi) 5.4 (іі) 38 (iv) е V) d 


Mathematics Grade УЛП Answers e 2 - 


3. (0) 10, 11 and 12 (b) 4 (© similar (d) congruent (е) 2,8 and 9 
Exercise 10.3 


3. () 10cm (i) 17.2cm 
4. (05.5ст (ii) 7mm 
Review Exercise 10 
1.0 a G) d i) а ма () c 


20 F б) Е 
3. () 6х-30 (i) 4+5х+х+2-180 (1) 5х+3х+12 =180 
(v) 6х+4+32=90 


А 430 


Exercise 12.1 
1. 220cm 2. 452.57cm 3. 2640cm 4. 63360cm or 633.6 m 


Exercise 12.2 
1. 42.39 cm? 2. 1131.4 mm? 3. 3850 m? 4. 2464 cm? 


5. 9957 cm? 6. 957. cm? 7. 4243 т - 
8. 72ст 9. 3977.27 miles 
Review Exercise 12 
1. MB. b 0070 (ii. ic б). d (м). с (м). c 
(мі). a (мі). a (9. a 6 c 
2. 88 cm 
3. 3054.86 cm 
4. 282.9cm? and 240.4 cm? 
5. 154 mm? 6. 727 tiles 
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1. a. 12% b. 15 years c. 65 years d. 10 


2. а. 25 days b. 7 days 
c. units pro duction from 70 units up to 80 units. 
d. 25-19- 6 days 


Exercise 13.2 
1. The frequency distribution for the above problem is: 


Serial Classes| | Frequency | Class relative Frequency 
number| Category 

| 
1 Toilet paper |132 | 132/310=.43(100%)=43% 
2 Hand towels | 85 85/310=.27(100%)=27% 
3 Napkins 43 43/310=.14(1005)=14% 
4 Other products | 50 | 50/310=.16(100%)=16% | 
Total | [310 + 00% 


Toilet рарег= 360%.43)=154.8° 
Hand towels=360°.27)=97.2° 
Napkins=360°. 14)=50.4° 

Other Products=360%. 16)=57.6° 
The pie graph is as given: 


Serial 
number Category 


2. The frequency distribution for the above problem is 


4 Classes! Frequency | Class relative Frequency | 


| [Domesic _ |1950 |195013950- 14100%-14%) 
2 | Commercial |4000 4000/13950-.29(10096)-2996 
[industria __ |8000 (8000/13950-57(10056)-5756 


13950 10096 


The proportion in each category is the 
following: 


Domestic 350% 14)-50.4% 
Commerciale 350% 29)-104.42 
Industriale 360% 57)-205.29 


The pie graph is as given: 


350% 20»72 
МВА» 360% 14)=50.4 
Б.Епа.- 360% 35)-126 
The pie graph is as given 
Review Exercise 13 


(0a G).b GN b Gvb Wd (vi). b 
The frequency distribution is as under 


Serial Number Classes | Frequency 


о. 365 days b. 43 days 
The frequency distribution is as under 


Classes | Frequency | Class relative frequency 


T'14/25- 56(100% 56% 
nibo «== 
8/25=.32(100%)=32% | 


The proportion in each category is the following 
Bus fare=360%.56)=201.6° 
Recess= 360%.32)=115.2° 
Money saved- 360X. 12)=43.2‹ 


The pie graph is as under 


Did you know? 


88 = 9х9+7 
888 = 98x9+6 
8888 = 987 х9 +5 
88888 = 9876х9 +4 
888888 = 98765 х9 +3 
8888888 = 987654 х 9 + 2 
88888888 = 9876543 х 9 + 1 
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| It is the GREEK letter for p, but it is so 
| much more than that. It is an irrational 
| number with an infinite number of 

decimal points, but generallu speaking 
| five or six are enough to use it extremelu 
accurately 


Al-Khwarizmi 
The “Father of Algebra" 


Ө The best known of the Islamic 
Mathematicians 


€ Considered опе of the greatest 


Mathematicians of all times 
@ His books were studied long 
into the Renaissance 


© To him we owe the words: 
Algebra and Algorithm 


